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(57) [^i^] 

t*''^fig=5rieiii:«rffi. mum. ^t>iziimm.m 

izx o^mmm^titzmmmzni. mmm^ix 
i&mzMLxnmf&^j:m^x"€oztmt u\ 
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111^^3 J ±sim^%^zm\sthn&^ 2 o v 
mrtL. iMsmmmztufimmmmmm 
0 0 n mtiTt ti. ; t mmtimm 1 lasKcoie 
mm. 

in^m5] ±iim^mm±mimmzmm^ 

[ m^m 1 1 ] ±121 eiM«s{i . mm^m s c: 

1 2Mm<omijm> 

w^nmmm-nm. 

1 5 ] m.mm^\i.. ^m\>z'mm-k^ 
•th^b ^^b^m-m 1 wm^mm, 

6 3 mm'mtz\t^W7f%<^wmzi ^ 
mm%m.-^ixfzimm.mzn\.. mm\\^fifzf^^ 



2) !NfB^¥10-3 34 52 5 



[fs^ 1 7 3 «-#f«i®tzj: o#ieiib'.y hcieii 

imm 1 8 3 #tt;KSffi$:ig L , wmmi^i 

riToz.bmmb-rmmi 6mm±m. 
mm 1 9 ] mmmmi$mwbnm(7)m 

fi^jsi 6m<7)m.ijm. 

[ii^j|2 0 3 ijeiB^jimifcttsm?^. mmm 

imim2 1 3 ±feieii««s{wfe{t^!i?j?. ^Msa 

: fSJfc^ 2 2 3 ±iEf2««E«sK tJftSSHmffi* ^{i 

^it'7 h S:ff4-ri>c 1 5:^iat-ri.iB^ 1 earn 

[mm2 3 3 m^immm^hmt: . mzt 
^^zx 'omtntizbi:mbthmm2 2tmm 

[ msm 2 4 3 miimM<DWh^^i: , Emm-\ 
izx *)miii'thzbimib-tit>mm2 2tmm^ 
irm. 

I msm 2 5 3 mm^mizh^ . ^Wsm 
micon^nm 1 Mfi'-btizb^mLbtmrn 

[11^2 6 3 immmmi . y r h 7 7 

I mm 2 7 3 ±mmumi . m^i^^^T d® sr w 

[11^^2 8 3 ±mmmmi. 2MinLcoimw^ 

m2 7imm^-)jm, 

8EiiJoW4:^a. 

b i:mb timm 1 etmcow^ifm, 
imms 1 3 ±iBfies!iii«t{i, mmmmmcomm 
i:^-thzb^:mib-rhmm3otm(ow^ijm. 

ss(mi.'>^:< b 1 1 mvhiz b mmb -rmm 
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[ii^^3 3 ] ±msmmi. ^■>^r< 1 1 h y^^;^ 
mi essmm&m, 

zcomm^mtfMn^^^com^iz^ 'ow^comit^' 

±MiMmMmzmhmmm&tt:m^m<^^iti: 
m^mmizi ot^mi. ^mtmt' •■/ h iM.mzm 

I nm 3 6 ] ±ie#iaii t- 7 b tc 3 mxtmrni 
im-thtt uz. *iB«t'7 h(=ie»$ii?t 3ffljju: 

c If 3 7 J ±iei+t^ii*<ieiM<* t ^^sjBio^ 

IBt1gjRcOie«lih' 7 h «:M?iJ(l|f4-f & t S-^^fS t -f 

iMimmn^ixtzi^mm^zx o « immm^zn 
±.mmm^w^zin^hmm%mtzkmnMM.<D^\w 

j^^mi.^zanhmM^mtfz'.iummcriKmzi. o 



m(^mx'mmmi. mmim>::'vv^tsLmz-m. 
'rh:iti:mitthmmA 3iei2«oie^w4jgs, 
immA 5 ] ±ie«-iefiit'7 ht*, 3mm.<r>m 

SrWtSi 5r!|taii:tl.li^)S4 3tEt80ieiliS^ 
1. 

(7)$tttm«ii:. m%m^^zmh^mmtfz\ium 

i: S-WU, ±.ttWmmitfzf(mMtf.zX 0±l£IBII 

[0001 3 

0. $^>{={4. i^g. s*^s. 

[0002] 

7f y f -7 y H^{C!j>M? t $ n s ±mm(m^'(nm. r- 

[0003] Se*, 7 y:J^AT^'-fe;^**Brfg5:;g^jg|e 
[0004] z.1xty<r)^X\ i^Sf^s^^Ufi. 

mti^^^^±.i-x\-^it.ziji)^i)-hh-f. m^tm. mi 



(4) !^IB¥1 0-334 525 



otsf8$riBii-ri>c(i. mmm^x:^ inm-^^ < t 
(00 06 J ztitx\ Mmmmizh\^x, 

%immmmz^h^<t?>zt{iX'^^j:\\ m. 
^m^miiij^h^^tix\^hi)K ^nt^ 

(Olfmim^Xhrnm 1 0 0 n miiTFCOtm^m^ 
t^ztmi^^b^iixui. 

c 0 0 0 7 ] . mMmcr)j^mz}5^^x h . i^tcn 
m^(r>m^(o^mx\ "^mmmoon mj«iTtfof2» 

[0008] Z<r)Xo^j:^U(0'i». jfi^, M^. ^^iz 

T^^-t:^t?>mbm^commMmm\>>fzMm^^ 

u (ommmcomm^tLX ^ >s . 

[0009] mm. ^Tj^'iri^^/i^co^m^mmn 

':>^hy^-fmWlM ( STM : Scanning Tunneling M 
icroscope) . l^'!'^:hSm^ (AFM : Atoiic Force 
Microscope ) t^^^tl^ M'^ (nm^COWLm^WB^ 

(Timrizm^ix, wmmcomfmi^mbix^^ 

rv-rmmm ( SPM : scanning Probe Hicroscop 

e) bix^mix^^i, 

[00 10] CliKoSTlM^AFMIi. mf". ^=f-iZT 

^'■t^^-thmbix^mx'hf). ztitx\ stm^ 
A F iw $rffl V ^fzmmssMm^mom^ifim^tLx v ^ 

[0011] mm. X:J'y7;}— H:^^iO^'x-hft 
^li. S iSf*c±tS i OjflgtSitXS i NJRirJgfigU 
^CNO S ( S i N/S i O2 /S i ) flIjtOfSIMflsIr 
fflV^^ttttC, AFMc7)%S^t'S»I.^SSJITO 
^ ( SCM : Scanning Capacitance Microscope) ^ffl 

^\ m^i^^^v^cr)mm'sjmoi:7fkix^^i (jow 

nal of Applied Pliysics,70 2725-2733 (1991) ) . 

[ 0 0 1 2 ] N o smmcommwxu. s i t s 

i Oj/S i N^mtfzliS i NKtt'iOh^-yrfcCOra 
«0li?^O^S6icJ; Oieil«<^$^i. Ztiin^A<0^ 
itb LTt|^W(Cg!^iiJf . 

(00 1 3] ±aiO:?'x-h^OJ3f??T'{i. NOS^^it 

(Osmumzm^^/} yf-i^^-s-i:mt&^-tfz^x'^ 



x-mmizm-^K ^sml^^&^ y-^-irm-^x^ 
mthztizx-ixm^th. t\,\oim/(t(i>tLxu 
I. 

[0014] zco:mi,zj:hi^-^. m^mmit^j:\,^ui 

mxu^m^j:. WiA^mx'mmmmn^. -t^^h 
ibm&smiH^Th^b^tix\^i>. 
(001 53 

immvt LXobtimm] l*> , mm 

(0016] . ut. mkm. 

mr:2^m&'^^ii!iimm<xii. a-f-^zg 

[ 0 0 1 7 ] -^-LT. mmumx'ii. ir>(7)tmt''y 

izmm^ixx^^^. 

( 0 0 1 8 ] *7ts nizn±i:^it:m^. mm^^y 
'f-y^^<-i:m^^mx:'^&^itm\iiti>zb 

(i. mn(^}^x'mmi)^$'< . ^-ym^co'^mz 
XD. mm^mm^^ttib^^oT^u^^ib^. le 
mzif^x^^ffim&ui^^ < . mmm. mmm± 
mzmx'hi>. 

[0019] ^zx-^mii. 7tfsii^ismie$i$-±iii 

[0 0 20] $SCJ:SS^{bO^>r^i2ll 
[002 1] 

Z I . ^S[Ol2llih'7 h ^:mmzimth Z b im^b 
t^hcOX'hb. 

100 22} ttc. 2iEigB^co^:^ij, mmmtt: 

[ 0 0 2 3 J s *iEBjoie«iff^:fi-aji, 
mmm^znf^ Lfzmn.m,f,zii\\x^^Wit ^ti 
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mi m^'^at timf^Mco^it^:m^mmzj: 

[0024]-:^, *568flOlBIJSS{i. ^fi^fim. 

%i<zx 'o±mmnw\>zw^<7)%m'<::'y Yifittmztm 

10 0 2 5] ttz. *%BB<off4jisii, mmizn 

Lx^mm-^tihmm^mmt , mmmmzm 
iwMmitfdimm<Dmizx ^nmrniit'-y 

hmmmmtiimmn&<r>$iiitfifmitimmizx m 

( 0 0 2 6 ] $ <btc, m^Mmukmrnm^i. urn 
mzMix^mm^timi&m^mt. m^m^ 

izmhmmmtfdtm'^mcom^zx 'ommti 

$^i;^c#[;ycm(w<j; 'o±mmi^mzmmmiii:'y h 
mmzmii^ti?> 1 1 , ^mmmmzmi^ 
mmcLtfzmm^&<r>^^ti)<m-^mmizx'o^iii^ 
ti. nmmm\z-y hti^muzM&^tLi:.b^:nmt 

[0027] :^mii. mwe^^^timmm 

^m<7>w.mzi: oteiffv h ^:mttfzm^th , le 

coo 28] zzx\ imhh^^im.mix. 
o's.y K (#t*tm®) ^mxmmiitfziimm± 
(m^mirntti, ffi^ij I fzi\^m(7)mmnmz 

n^th. ) ^'i7ot\<^om<:K^^j:nWiX'hl, 

: 0 0 2 9 ] c:<7)j: o^icmtm. mn^mmti 
hhnmfzimm-it^M. 

C 0 0 3 0 ] mit.tzim±nfzif>cr)$ii{mmi,i. S i 
i:<-MzLXcr>3'A7z:i:y ^y-/imif^\^Xi^mt 

i, fz>t> . s i msmssf^a^Tj^ isffl-r i> c 1 



1 0 0 3 1 ] 1t» (^J;t{f 1 0 01) OiEII'\.y Ym 

^'^Tl3lll#^;tP8^oialis■^f ^ c t {zi o , iegyug*^* 

t tz J: 0 , S±3IjK*<#-S4'^ H t it® UTi^il t 
[003 2] L*»t, -e(7)^tfcuTli, '\-yH(7)|+ 

^immnzmm^zntximmmti. m-mmz 

Zt\,zir'fro . 

[0033] -ttph^. ^^VTVy-yT^^tUm 

im^z^^'}rmmnz^. i^\^thztf.zxm 

Y wi»/h^t Lxnm)>z 

[0034] z<r>i 0 iz. iiMumznix^-y Ym 
mm<^mx\tm\::yhm^ti(ox\ zmmz 

mm, 

10 0 3 5] ttz. tmt'-y hlZ 3MJiU:0 

ips^ie^u. sm\^''yhizm^(,tifz3miii±(Dmi 
fStUi{c;g46 1, i: *«TiTig t ^ l> . 

( 0 0 3 6 ] ai«. W4^-y K<7)tS/jN35fl[<^«!ait=(4. 

iO. «?>M**Sv>EilW4^'y KitS^-rSit^^T- 
^l). tfz. mm^zmtihm^iitmzA^^K. -« 

izm,i-kmi^Mt<. mmi}^iz^\'^^x'h'>x 

[0037] zcox 0 (3. *^B«(ct5v\r«i. #t4*ms 
izximzmmzjiOsmmmzi^i. v^i^mtrzu 
Bmm<7)Rmzj: *)mimL(Osmtfziiin^'y 

^'^m^^xmmmttzmii-hmm^ thztt^ 



I 
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100 38] 

i>mmwi ocom^m^iTTct. mi (a) 

i>mmmi, sf* 1 1 sb^ctssis 1 2 . mmmiz 

ttfmizxoxmmi>, 

[00 39} ±ie^??ss^^p)S(i. mm, s i 02 
mm. siNm, s i Ozmmmmmtixm 

C 0 0 4 0 ) S ;t . 0 1 ( b ) ^ZTTs^hhtmumi, 

[004 1] ±ies* 1 1 ±^ifz s i sft^o* 

gcm^ 1 2mm'mth 1 1 tx-^ 1.. leiM* 1 
mcoB^mmi^thmizx-pxm^thzt m- 

[0042] ::fL<iie$Mi* 1 0 m^timmmn 

LPCVD (Low Pressure Chemical 

Deposition)^, IVIOCVD (Metal Organic Chemical 
Vapor Deposition) il^O^^S. 

[00431 lEH^ft 1 OCWt-|,ffif8c7)fElii^8fig(4. 

&^mzim^m:nmmm { afm) mmt-r^. tKc 

10 0 4 4] z<Dmnwmmmizxi>imm 1 0 
n-ri>imii, sm^y Kt ixcoim'^m^:^iz^ 

•tl.l([ES14;J>f-U/N'-Cie«S«EVR7>f I VR I <2 

0 V(7)i2li®E, ^J-4{i'9 vcoAVi^x^ES-epSD-r ^ 

tiz^ 0:^y^]y^-^-izm^-$tifz§mmmx om^i 
^mmzs i Nii#jfi ( s i N/s i Oz^m. ms 

i Nflg4') iZ^-th'^r-^OThy-ynz^ttzim 
( 0 0 4 5 ] LT, ^o^mWl:i:??*«iiAS;y'v:{iiR 



r s i mim ( s i n/s i Oz^e, &i/^s i ni 
[00 46] ttz. zcommmzxtm. ^ticie^s 

[ 0 0 4 7 ] f <Ofe^f8<^0E;^iaj L-f ^ri^^S 

j±A$fiT v^s^i^t ^aAmi^fc cos?msfi<^35^kfi 
t lx, mmixfzmmi-\^m^y h't-^tutsc 

[ 0 0 4 8 ] ULJb. ±at7t J: 0 iz. mtm, mw 

[00 4 9] ti-z, ^mtzm^^y ms i OV'f 

^^77rvir-i^3 ymit^j:h*} s i mm^^-x 
s i ^mm^ssisffi Sraffl-r & c: t mttx\ 

x\ mnii 0 Oil) coti^-y ]<i:m^xn^ 
izmcotmin oztizj:*). simmm:titK 
Ti oofgt^irs. ttz, mi(7)m^izt5^^x i^mito 
tail t' 7 h comiiro 'y ^ $• i5ii^{cmif & c t i}^m 

[0050] ±a^L^c J; a mmt5xx/miui2 0 
yii).Tmrm&x'XK^i}K Miztmmmm. m 

^cf>SiMitlzX':>X 1 OV&T ti-S>Zbi)<X'^^. t 

fz. ^ -v y r** h y :tvp-t s i OjOjuf^jiE <ti> 
ztiizj:^. ^mm^misicr,^ 0 rcoaAtCi2>s^ 

m^^ljuLst-fhZtifiX'th, Lfzi)^r>X, IE$*^ 
•y KC0M?IJJK 1 0 0 (0^^ It'yh ^tz *) (O^m^^ 
Sr 1 0 n s t -fS C t *«t'|; S . Ht3 , ^®Sfii^<t<7) 

[005 1 ] Ltzifi'>X, fl^'s y KOM?'JS 1 0 0<?) 
1 t'>y hSfci)<7)S4{i$/i>{c:ffi)S(;-ri.^i:*t 

thZt\ZX^. im^W.<m&i 5 0 n m- 1 0 0 n 

mm^fthzttiix't, 'm^^±'\'yYim^^tz% 



f 
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(00 52] L*»t. t<7)S±tfcV^r{i, ^7Fc^#t 
[00 5 3] t=Srbt>. ^^U7hy-yrt:ttlim 

mmz^^vTimmizmx. ntat^ztizx'o^ 

^{tfiSr'Vs-y K wa/jN3?{at Lxmrnmiz 

[0054] ccoj: ^(3, ie«i«w=wLT'\7 
mm(omx\ mt'-yhi:n±ti,a)x\ zmmz 
ti^^xiiwm^'y ]''^^mmm^^i>ztm 

c 0 0 5 5 ] tt^. zcommmizxini. i f-y 

[00 56] ZCO^-CO^-y H^ffll^/iieHiHS^t' J:fL 

3mmmnmti>ztf)^x'ti,. 

[0 0-57] ttz, #-^7 F^fflV^/L- 5jiiem:^f a 

oizj^m^-ti>zti)K'tb. 

[00 58] iff8"o"<73fBiiii. ^n^miizmhm 

mmm^- 4 0m vOT, tf 18" 1 "commi, ^conm 

SI5tCt3(tl.a®m{a*^'-3 5~- l SmV. m."2"cr) 

imii. ^comtBizmim^^ia'- 1 o-+ 1 o 
mv. 'tfffg"3"<oisiaii, ^(r)tmsi»izmmmm& 

5-+3 5mV, tSfg"4"Oi2»{i, -^OlB^iaS 

(ctj{t«.«Bm{a*^'4 omvot. 

[0059] *-'\-y h'S:ffl»->;ttP8tfOS^a^f4, T 
QV^:/i{Sr7;^-7'f ^J:^6V<?>^;'^• 
[0060] -13. 5SI^«c|aiiy T ^ T€-fflV^I.*| 

mmm. ^mitS:W-fssiS«LW=5j--S"y 

^tl/^t';^7;?,im^!t^5$^mflsli (BS 
T) , ^/^cti^'/UayKf-rJ'yijSS (P2T) Srfi^lgl- 

«s 1 0 (im-^ie$J{4> ieili'\7 H t LTOftWIffiS: 

R I < 1 OVcO, 0i];c{ftl;E(O5 VO^'?;l^;:^lLES:En 

i^x micoim^'in 0 , mimcom^. mm uzu 

SiK.y HS:fflV%TC<7)Mf^$:M?i)(c'fl^ . 

[ 0 0 6 1 ] L-T. zcD^^ifmij^^mitzmiizi!^ 



tiztizx fjmjmizmLtiumm<o\^^i:7iiz 

mLximmicom^i:'ifo . mMm^<^tmt''y h 

[ 0 0 6 2 ] -e LT . ^(Oimmmcom^m Lt^j:hh 

^-'oyn's.mmmmthzt^zii'yx'if'), 

mwmmxtktin-th ztizx -^xmrnrnmi: 
[0063] muzM±^'y Ym\^tzM.m±m 
[oo64]hh\^i. immtLx. ^^^<tt h 

mtiztii-simx'hi. 

[006 5] zcoimmmi. 9t<om i izTjktiBim 
tmm. mna^v^ym^izTummt^ 
mm^^ti. ztitimnmi>z-ismm^^tihi> 
(7)X'hhtii. mm\i.. 'yt£< t tfiaii.«rs i o^■kit 
LT<oti<?f<7)-aA, m^^zmh^<r>vv^-^)vm^ 

i OimT^wm^zmnLtix. -fj^i^m^ 

[006 6] ^<?)s i Oimz^hvy^^}\^mi.. i-y 

t^^amib',lttifzi-yt^mmA.X'^(r)±Tlzm 

thztm-^. i-yi^mt, ■^(><,zi'ymmth 
y^^im. i,i<iti-/i^mmmtss i Ojist 
<r>m[zii\,^xm<s^izmi^cr> h y ynm&th'^T 

[ 0 0 6 7 ] ::^x\ mm^^^zwfi'S^tixfzi'ymi^ 

14, ^ss^fi^zmmt^tixij^-om^t^iph^i^tv^- 

X{4 , 1 0 n mJilT, -e^O^OgBifi 5 - 1 0 n m 

0 s i s«!{ii/c{4fsiiK-y mt^hmuis i 
\.zi, h V y:^iv^m h y^-)v Lxm^mzmmt^ 

[00 68] ;o?iA?ill>m^O:fi-|6]i4. ^-v-urh 
7 7 7'i: S i 7 K i: (7)1^(0 h y 

(4, 5X1 0" — 1 X 1 Oi2cm-2T'$)S. ^/i. -O 
0=Sr A- 'J 7 h 7 7 rCti^lSfflomi^?: Vy-y Tth Z. 
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[0069] -t. V7 (H-?) mm^-v V bsi 
[0070] ffil8cOff±{i, A- y 7 h 7 «y 

fzib. Del OmVgjK<oaffi;tfr>'xA';WO^'ftaS:S 

[ 0 0 7 n -euT. ^y*SiPi.$-fflv\/iie»is;«so#ffi 

[00 7 2] (2)r^y^fBA>f>fflli£$i^Sdr•v'Jrh7 

[0073] tV^a^tt'fcO. fOfi|«i:Ut. 

vj^T) (cti.>rt*<T-^i.. 

[ 0 0 7 4 ] (2) h 7 'yrf)<?E.m)izmmtlX\^hfz 
[ 0 0 7 5 ] (3) h 7 r(OJ:^^)l^^-\yKl\,^m< > 

w.'^x'imuci^'^. tmt'-yhcof—^mmm 

mzKi:^, 

[00 76] C(OieiMf*S-Mfi!c^l.«-«fi!$Wf4®cOJg 

^ijmi. ^<omiiZ7f;tiiim^(r>m^tmmxh 
[00 77] v:i^ieiM«sizwi.feiii5.iAm(i. 

->T. 5VWTt-f«.;t*<T'#«.. *;^v:. ^f^Uro 
hy^^;HKfiaj;l«s i 02m<r)mi¥-i:'htt^ztizX 

m vxTtth^itifX'^h. tfz, leiiHSJ^^oiig 

hX'^i>. 

[0078] ±iEU^J;ptl, laUfcctl^M^fetctSl 0 
^O® iS-fti: J: -:> T 5 VOT kti>Zbi}<X'^^, t 

ti 1 At s vxrumiz^ IMS iikTx-n^mimt. 



[0079] ItzifirfX. ^HK-xh'OM^iJSlOOO 
1 1' «y h S/i 0 cOfB»l^[Sl* 1 0 n s laji: tl> 

[0080] Htw. ^S^QSl-fbc^lgSmttS tt'S . 1 
Mz&±nMim^X'^l, ltztSi'>X. M^^'vY 

<^m\m 1 0 o<^%^. 1 1'7 h o<^ii4(i 1 MH 

z J; ») $ tc;i;2l{;-r ^ c t *«T'§ S . 

(0081 ] t/c. leH^l^cOBSS-SOnm-l 0 0 

n mES t -ri. i t , %m^3mmx'<^m%. 
\mtiiixfm.ifix'th. 

[0082] ttz. lieilf-yh^fcOt^BfiUlCOtl 
^tlfiX'^^, 

[0083] JJUi^'^.Jt J: m!nm'\'y Ym 

^^x, mmmtzitmm^ifio^t^z^ m>x^ 
titz-^mnmmmti^^^'^^x'h h . 
[0084] mz^ ^?itmzmum ■ mmmt . 

[0085] ciEii • m^wm: m2ii. :^m^m^ 
uztm. mmmcD-m^yp'rmmmx'hi. z 
(otm. mmmi. muwi o^muzmm-^s 
0. nmm2 1 ^iittm^'y YttRi:i^mizmirz 

3t^itiS53 2. ruryrsB, t-4<ii]K3 4. 

[ 0 0 8 6 ] T-ti. -eoM^'lS ( n ) CfBtT nffl 
[0087] It^^l® 2 1 (J. 3^11 

mmmni3n<r>wm<r)%m^zim^w^zni 
xAm&rj:^^um'\-<mm:t' m^x-h o . tm^ 

•yHHRIi. 5fe«{3Ccoft4«1|ffi21*<}gfiSt$nyL-0!l;t 

WN'-2 2i;J:->TI!ifi!c$tll>. C:0;<;yf-UA'-2 2 
ii, >''<^^^8!f0. 0 1-1 0 (N/m) OS i {,L<{± 
SiN*»^,^rO. -f-iO^fflCAu. Pt, Co. Ni. 

I r, Cr. DLC {^^ ^^yYy^ ^/j-jf^y^) 

fzmwy'j^yizji'>xm&^tih. zixh^y^v 

A'-2 2(i, tW^v>f ;7n7ryiJir-i^Hy^, 
(Cj:-pTf^KL. 5— 1 0000ffl*fM?iJL-Cie^J$il 

[0088] ®ffl^30«. ieil««tl 0*5«!S$il. 

'?-<o®:^ri6]tc?t)o"cw4.{f5:v«3S-ra xfujo it/y 
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[0089] zcomm^socozmi^mmii. mi 
X'>xmmi. ^<r)mim^r^)7yr 33m 

tX, t!ti:^3 0<7)2ia$Wi£-fi=^-t-4^l£lS§34t:A 

■hLxm.-^3ocr)x%m\^cr)m.mmthzt\.zi 
#M^fli2i*^ wm:tSimmzhhXoi.zm^ix 
[0090] leiii's-y Yttzmm/n±^)v^^-v y 

[009 1] ^(nXotC^^^t. 's-y KO»/jN^^{2lr 
■y Yif'Mm^zWMlfzWM'^^y Y Uz%m/^±^ 
{0 0 9 2\tfz, h'**«!tli-r2.1»/h^{5ft-^Srm 

^m^{3^i-i.iis^iiiKs-isi--s7 h'tms^ku/iffi 

(00 933 CCT'«i. 3&tS*W^3feT^:^(Cj:|, 
[00 94] -g-LT, ;&>f-Ws'-2 2i:iBIMi^£l 0 

%*[H]SS3 5*^/i><7)yNVu;?.mE^Effim3 etcism 

i?OE85>'NM ( OVS-#tf) tcitgLTEpJPl- 

[00 9 5] COJ:?^^^, teiMf*clOf=, *>'f- 

R sriStt? ^fa^mx. mmw t mmzwfr-^-^tx 

±M(OWl^MEtiZ/Vi'XmEi:MM'^-^fcW&i>!} 
i^A'- 1 s i s*S®o|S)tEpjirrs c: t 0 , 

{f, ±ie##t^ffi2 1 SrSSL. ±iei£IMfl5l 0^ 

10 0 9 6) tfz, smmiz&i:hhy:^-/um.^{i^m 

^x'h -^xt. M.mmmizmti^^mmi'b^ < mm 



[00971 mmm) ies««c i ot^fycomm 
[0098] mms(o^i>. ^ff)mm ( n > cjb 

tTnffl, CT;ttf5-l OOOOfflOie^'s-y H^ffltr^ 

[ 0 0 9 9 ) ^ W4'^7 Ymimj^ii^m^"/ k 

[ 0 1 0 0 ] $fe-f , I^JfMttflitz J:l,J^^(C'?i^TDiBB 
tl>. C«0S4^ffi{4, S*WC(4. TIB ( i ) , - 

( i v) c7)v%-fii*»co«wJ;|.. 

[01013 ( i ) ^$SV7^'7,'?xyUi5:*]^ii 

( SMM : Scanning Maxwell Stress Microscope) W 
Bit. 

[0 1 02 3 ( i i ) ±ieSMiWflffi)ctfct\T^xn^^ 

^ytktaij^mm^. 

[0103] (ill) ^/Ufyi^Sfiai (KFM : Ke 
Ivin Force Microscope) 

[01 043 ( i v) ^lES^fim^ (SCM :Scan 
ning Capacitance Microscope) ffit£. 

[ 0 1 0 5 3 ±ie ( i ) - ( i V ) mmz^\<^xmm 

[0 106] ( i ) SMMt8fi)tiCj:|,J©^. 

[0 1 07 3lll3{i. SMMtgj«t:J:|,W4IISRSM 
MO. S^'s 7 H H P t -f-^OSiJfflggtfOmfi^ia&^-t. C 
(OW^iiSMMX-mtiX^^mf^m (M;i{fMolecu 
lar Electronics and Bioelectronics vol.3 p79(1992) 
#«3) l,Zj:r>XKc^tLi>, ZZV. H^'S-y HHPti. 

m 2 Lfzsm^ 7 K H R sfts^fflv\?, t *<t'^ 
m^ioiznix^mmmx-m^htL^, zm± 

n(r>^^mc^mMmizi}^m 2 1 *«s fL/c«Hj;c. 
mm^com^-^^^m^i^i. -^m^^ntz/jyi-u 

j<-2 2l,zXr,xm^^tii. Z(r>i]y^V t<>-22 

{i . L fzmm.-^ 3 0 ±i::ias $ tifzimnm. 1 0 n 

IfSfii'Srl^c.^TieiMfr 1 0i7)^ffim{av s ^nrtil*^ 
[0 1 08 3 atB^3O(4. |fl3^U^J:otw. ZfOzW. 

w-^fita^mm 1 ooffi:^[6)t?9oTfi?ii;i<ir5vnwE 

{4iaK-tSJ:dfc'5r$ix, §<5>fc||±'^7 KHPt 
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[0109] m^^y H H Pt^cch-himmm ^"IxdzJ 

ti:^y-^\y^<-2 2bmmWl0b(7)m^Z^-<^TX [0 111] IBIMftl OO^ffllfiS-Vsi:!.. 

mEV$rErijDt&t, if^^iZii'Oii^'^llt. V = Vac • s i nwt + Vof f 

^s, zm^m2 1 timm i o t^mmmx [ o 1 1 2 1 

(01101 



[0 113] ^^i{::J:^Tj^y^^A'-2 2{S:>3F2$r 
SftXJiBrri). -:^X7^f-WN'-2 205tJffl(c. ilii^ 

i:y t hi^^ :^-m<nmm4 4izXr>xmtiit 
zcomm4A<.zX'>x'i^(^tih^\&m^Mt. »: 

[01 14] 
[»3] 

[0 115] zcomtam^Au. u^^^yrvr^^ 
t. 

[0 116] 
[»4] 

[0 117] C02a)fi^:5i-HJ:|,ai:?3{i, EM^SOO 

n^Zj: oTifcl^ 3 0<7)z||!i:^|fi]<7)[iSSiJMSrffotw 
<02a)fi!ct«"l3<J:l)tiJ:^*«-^(::^rl,J:5{:^r$ix|,. 2 

■ri>ctt3j:o. mm^-mzmtixM. ^y^v 
^<-2 2<7)#t«mti2 1 t%mmwt(r>wmi:~%^zi»\ 

[0 1 181 C:<Oi:#c:0®a^3 0cOzftc7)SWfi-^S- 

mmtth t . immw. i o <mmm.(r)mcifi'i^hi\. 
[0 1191 tfz. z(ottwmi,zoi^^ff)\i^-n m 

[0 1201 

ms\ 



[0121] zix\mw. 1 oco^nmav s to;^^eci? 

<2^^tcWf5U>:ai:>]i:^l>. •?-Lr. zcott. Z(r) 

^SCt0^rV^j:3{C. ^h^Z. w^^f-b* otc^rl, J; 
dt:a))ig^tli:?3SrVo f f w$iH!ipig»4 7(C7 -hv-C 

Voff + Vs = 0 f^t*)*) Vs=Voff 

wi o±.cr>mmmf^t Lx±thim/ismm.7t-\^ 

tZttl^X'th. 

[0122] ( i i ) ±i^SMM^i5J£{^t^^^-C^T^;?' 
[01 23] ii^«7)SMMT(i, WimkW&\i:^yl'V 

^^-(^mmmm.mzi-ixm.^^tibtiK 
X i>^mn.iiLtfz\mm.^&<r^im<m±if^mx'h 

(0 124lEl4{i, iOH^MRSMMHtZfcftl. 

s^'N 7 H H p t ^mm^amm^iTTit, 134 tcfc 

l-^T. ia3i:«fe-rsg5^t={i|5)-^?-^S:L-Cfif*IB^:t(J 

{Cj:2>S!WM<r)i)f^Sat:J:l) (liriSMolecular Electr 
onics and Bioelectronics Vol.3 p79(1992) Vol.79p 
34(1995)#8S) . 

[01251 ZffymX'\i.. )iSoSMM^itJ:^r5i:(c.j: 
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[0126] Zmtii-^^lZto^^^X t , F H P 

t^j:t>-hi[^Zm2 1 S:^r-rS;*y-?-UA'-2 2i:ie^ 
jK«cl Oi:<OlB)l=A'^r;^15v$-EHlKit«.fc. ^Dfe 

ct 0 mwm 2 1 1 leiiMi* i o t mizmi ( ^ 

V = Va c -sinoit + Voff 
OA'^TT-HEVSrEp^D-tSt. :']Fz{ifne (18:2) 
tDJ:^(c^|>. Cil{Ci:'>T;&yf-U/N'-2 2{i^3Fz 

SfWcU— r-4 3*»/J>cOU-'!f-Jfe$-!S9tt, fORM 

I.. >r<0^!ill54 4tCcto-Ct#<b^l&«aifi-fA{i. l|!f 

le (S3) ■r«tci:*<-c-i'i.. 
[0127] zmcd^m^M. o 7 ^'f >'7yr4 5 B 
\,zx->)'^fi. zzx\ 2(omcotii:^ (iiris (|S4) ) 

[0 1 283 C0 2wBJt:J)-(cJ;|,Jt;:>jii, «{1^3 QcO 
z$l!i:^I«ijO{amW5:^Td-9---1^lH]ffi4 6t:A:/7L, C 
fi(cJ: -^TiUa^ 3 0<Ozt!i:^|S)<7)fiiljejffliS:fif^TC: 

A'-2 20tf:|^li2 1 i:feilJK«stOj0«^-g{c{6ij 
[0129] Zcr>b^<r>UW.^3 0C7)zm<mmii^^ 

mmtti t . tm^i^ 1 0 comm^cr>jmm(:>ti 

[0 1 303 tf^. zcot^m^zu^^c^m:^ (fue 
[0131] zixmrnm^ 1 0c7)aEi{iv s (c^;s* 
m^\iL^mz-^mLfz^f)ttj:^^ ^ix, 

(w'5rl..i:dt:a)fi£^J-aj:^3«-7-f-HA.y^tTVo f f 

±t^^zxi>^mmix. 

Voff+Vs = 0 •f^i?'*? Vs=-Voff 
[0 1 323 ZcnXo^zLXVs. M^^mi.fHi. tBi 
[0 1 3 33 -f-LT, il^OSMMT'li, -eoS^^O 

its**, ^^xny^ ym^-n%^m\^hzt\.zi.^iny 



»mi!fiS/ifi^mficoe!ai3&«^flEt'5:5. Z7)tz 
[0 1 343 ^TUjT^ ym\^l5^<r)SUlA<7)m^WM 

mTm^x'hh, 

[0135] SMMT'MH zJiUb^iSjgjSajR^Srttf 
«li503^a^E5:;J yf- Wn'- 2 2 1 ie$Mft l 0 1 
[^{CEPSdL. f^^$ii:'tX7>'f-V'A'-2 2cOigS)^4^ 

I'j3t^ait54 4-rmt4. 

[01 363 
[»6] 

V(r)-V^(/) + V«p(/) 

[0 1 37] C;T\ VafJi, (i&7) t'4;C'bil. 

yi-\^f<-(T)^m-imx:xf<^Wim.mi)'h^j:h^ 

5 7tCj:-7Tfl^DC (ilSij) /NM7;^iiJEVdctJa 
«ma)0O35SimE*>4>^4. Vr f{i, (gi(8)T'4 

S^L. '&f^W.%W^5Si)^h(Om^oiaX'J\A^^X-7 
'l/V^59X ^(OmmSL<o rcDSS^Sdf A- 'J Tm^^ 

[0 138] 

V/yrO) ■» V| 6 + A/C0Sa>a()c08<»,< 

[01393 
[15:83 

+ ^V,^M^C''{ior)co42o)j + ^o] 

[0 1 403 EPjD«E{i, DC . o) 0 , o) r 

tcor + wa. <i>r-a)aO5aS<0^ada:fi£^*»4.« 

fiK§<i«.35i8iE®Et^ri.. im^^^Emyf-i^^^- 
mmmmAAx-mni^tirvTyrd sTims 

n, n7^'^yryr4 5Ai5J:t/4 5B{c^ASfL 
2.. o-/^^ yTyr45AiiXt/o-yf'^ yryTA 

5Bf}^e>nfz^y-ar^ yf-h^j^. c^of^^. 2w 
OjS^ii. nvtr*-^ 1 4 7{;A:>j$^il.. ^Hwa 

$m#x■(^mmlm^z':>^^xcD^m^:■^^l iTum 
ymtaijiHi. ^yi-i^^^-<mmmm.x*)i»^\>^ 
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[0141] tfz. t]y^VJ^-<r>^WL(r>umii. 2(u 

xy^^ (Wpts^-T) i^zxhrnm^zii-yx^hixh. 

[0142] 
[»9] 

[0 14 3] ( i i i ) KFMffij«lcJ:|>t8fig. 

[0144] ^(^m^miit. ^iv\::y:hmmx'^i> 

<1TV\|, (fi?IJ;i{f App 1 i e dPhy s i c s Le 
tiers 52 1103( 1 9 93) #Bg) . 

[ 0 1 4 5 ] Eisji. i?^m{zm%\\<r)%mmt ix 
iriv^y:hW!mm±mmRKFM(r>mmmx-h 
h, m5\,zii\^x. ^Ammhm\,z\m--'^^^ 

H 1 T'iliBfl L/cieiS^ 7 H H R S fr^ffl I, ^1, C h A^T'^ 
htiK ^(^^^zmh'^^^-y KH PJilBiim 1 0 
\,zn\.XimmMX:n^^hf\.h, -ttahh. IllTUi 
B«Uv:IB«IK-y Kl3fcttl.t|3I«tc. S^'Sv KHP 

Wm<^%%mzi\W)%^2 1 *«?gfi^$^i/cfi^J;i{fffl 
-2 2HJ:-5T1Sfi£S<x&. >:o^yf-WN'-2 2{i. 

fja! LfcDtE^ 3 0 ±ciita ^ fLTtiefi^m i o 



[0 146] c:<o«il^3 0«. ffaL/ii:lsi«l'i*i 

\zmmfitzmm^ \ ^<myiHz'(k'>xmt\fE.\^ 

lwl35-ri.x!pilifcJ;j/y«t=ISU-C^i!m>J;p(c, i. 
L<(i|nIiKtl.<l:9l3'Sr$n, 1=114^ -y HHP t 

LT<o;oy^WN'-2 2<o#t«mffi2 1 fcoiasis-gjs 

T'# 5 J; 3 {iiefMfls 1 0 (rmn^ t ]i3tri. z Wi^ 
\zmmmx:% i> j; ^ ic^fig^ns . 

[ 0 1 4 7 ] tT, ll^'^-y H H Pt^i5*>tt*tl® 
2 1 S:W-rSffm^2 3^:fflV%-C^^SmKT15»U 

TV^|,;>y^WN'-2 2tiSiijK«sl OtO^tc, ^nM 
rxlEVSrEP>!iD-ri. Sf^-^tCJ: Olt«?mS2 1 

m<. 

[ 0 1 4 8 ] f UT. mm 1 0<^Bl{2Sr V 
V = Vac • s i na)t+Vo f f 
miO) Oi^tc^l,^:!). *>'f-WN-22{±^F 
[0 149] 



2() 



[0 1 5 0] X?y^^A'-2 2<0$t«{C. iti^i^ 
1^— !f-4 37>»4>(7)U-f-JfeS:B^L. fcORItitS- 

^<r)^^^AACi.nX'i%(^iXhtk\^m^AX\ ilV^ 

v>^-2 2m,m.mmj!r>wmm>-mzmmh, f} 
<r)9-zivi^-mmz)^y)m-^^. ^<r>mmm<r> 



2A.Q 



[0151] zeomthm^ii. v-yp^ yryrA 5^z 
m:n mil) motat. zzx\ ^An^^m 

[0152] 
[fiCl 1] 



[0 15 3] Z<Do>rmizXltiifHi. KS^3 0<0 
zffc^l^)^o^iS$lJ^BlSr^Tp•9■-'•^^lHI84 6{::A:J3L, c 

iicc ct -5 TKa^ 3 0 £7) z ltt:^|t)o{2af6lJ^aISr^T-? T 

02coBg^(cJ:4ai:^*<-jttc^:|,J:p(;$fL&. cor 
^^li. y r yTi\^7'^-)\':^-))t-P-uyhf.zWSt 

h-f]X'h*). or^-^mmthztizi^y)^ wsm 



^-'^t^ntmi. tiy^\yj^-22<r>i\^nM2l 

btmmi 1 otmm-^izmmx'^ h . 

[0 154] c<7)t#os{a^3o<7)z«io«ijiaifi-^s- 

najt:-f5.t. mmwiQ<r>mim.cr)mmm^hix 

hZtfiZ^j:h. 

[0 155] :L<r)t^mi,z. (» 
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1 2) SrD-y^.^ yryr 4 5 T-KOilit. 
CO 1 56] 
[^1 2] 

tzmmn% i o mmmy s m.%\znmth>m 

(w, &>^:J)-aj^)$:Vof f^0®JffllIaK4 7^C7^-^v^' 
•i^^'l,TVo f imm'^-^x. mLmmt(ni^%^ 

Voff+Vs = 0 •T'Srib'^ Vs = -Voff 

[01 58] ^^c, mmmQ-h^t^(mm!mm^ 
^x'm^Mm.nz^ -^xnozt tfix-^ s . ; 
<7)gSTj>?.^ss^j^{i8ig ( scM) mmizxiz 

tifiX't^. 

[ 0 1 5 9 ] ±aj U/C ( i ) - ( i i i ) 

^ZXht^ii. S^'S'y K*<ieiMf*l 0{C«tT#}g 

[0 16 0] ( i v) SCMISfiJitCiSi®^ 
C:Oie$Mflsl 0*^A>cofeilHSI8S±li. 

toff 4 r^o. z <nwmm±mw.ff)-m(7mmm 

[0 1 6 1 ] 06T-. HISSES CM{i, ^aWsWCti 
SCM : (Scanning Capacitance Microscope) 

sc*5(ti)i:iBi«t, $tsi8t3it*^mffi2 i$-w-ri>iim 

11;:/ yf-W-A'- 2 2 *5|S{t /i>ixfoS4'\ •/ H P Sr^- L 
XKc^. ^ COUP'S -y KHPti, ie«l'\-y KHRtJi^ 

HP^^fcv^Ti, 9tmzmum¥m. 3«it«. wfaii 

^v^L{iSt/hffi«<M!T'§|>#f^^lS®2 1 *^m$ii^c^J 
^w>'-2 2t;J:-jT®jilt$iil>. c:co*yf-w>'-2 



S»0. 0 1-1 0 (N/m)<OS i tL<JSS i N*> 
^j^O. '?-W^fflt:Au, Pt,Co,Ni, Ir,C 
DLC {y^^=^yYy^9:f]—!\^>m^cr>m 

^^mnrnm^tix^h. hh^Amwiaui'^m 

'y^)ny\,zi.->xm^^tLh. Zflt^tiV^\y)^-22 
li, \^m>h'^A9u-7r-r^)'r-'y^vm«i\zl'>X 

[0 1 62] ilill^3 0{i. ffaUci^iZ. ClfLtlSl 

isn/cieiMHs 1 0 <mmnz:f^->xmmw<^\rj^ 

35tl.xttii3j:l/^y«!i(3raLT^»tl.c);d{c, t,L< 

my^u^-^-2 2m^m&2 1 togMtt^^iss 

T'# I. J: 9 icISIM* 1 Ocoffi:^f6]tlIX-ri> z ffi^i6] 

izmmmx^ ^xo izm^^tii. 

10 16 3] M±^'y KH PW#f«1Eflg2 1 itmm 

1 0 ±tcjf -ti", (Timx-wim^ soizx-yxim 
mimniEm-^-^xi\^m^2 1 immi^i o± 
tc^Lo-:), ii:g5i;i!i4 0*><;>oegi[-'NV 7;?.mffv 

ie^ll«tl OtcEPJnL, *yf-WN*-2 2i:iBia««sl 

0 1 mmn,&&miSin 5 0 {2i^iit2>^iS)3^ 
9 1 sMHzmmm^hmm^mi^yhtix^ 

mSfifi-^C (V) Sr^ajt, n7^"f y7yr45*> 
^dC/dVm^$:ffiOaiL. ^rtlSrayt:*-:^ 5 2 

I.. c:<7)fl# Sr«j^lHl»-C'«iat. 

§4<0^E{a# ( dC/d V) <r>^tb IxmiHt^, 

[0164] ^cowmm^impnt^ t . y^uj<- 
221Z. mns^i^u-i'43f)^(i><7)u—ft/t^fm 

I. '?-OKItife$:3fc«!iilfs4 4i:i->T«iaiL. -y-.-K 
I3»(:A:^iU, SJS^3 0Ozlli:^|6joSiI1Wj&<'5r$ii 
I, 

[0165] ZCOI^COW^^v h'ti. KiiEL?t:fi?iJx(f 

zmy^u^<-t^j:h*>m^^-ym. ±a 

L;^v:i2$f -y K t ^fflfl. ZttX'^hl. S'JcO^SfiK i; 
®rji?i?<OAFM||gt |iI-co:^^T-7 1 - hVN'.y ^'{llj 

tJt^fii). ^Lx. tmmm^^m^zmm-htf 

mtatl. ^LX. Z<r)tktii^ti.m^^&'S:2-<!K7m 

[0166] scMX'U. mmL^ii/!yi-u^<-<r> 
i^mnmzj:':>xmM^ix'rs *y^wN'-j:ot>s 
^^mmmt&x'm^^m<r>isittiimmb^j:i>. z(nt: 
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C 0 1 6 8 ] S7t. ie$iS/i{iS4's-y K(iS i (DT-f 
^oyrro^y-i^a ymt^j:hh S i Sfl^^^-X 
L T 3 »: jcx .y ^ ffl V f^t I. . 

7 K y; 7 ^ ^ f^iiJ r y 7 Kiw«a u 

X 1 0 oi^b^xi. tfz. mcormza^^xhnm 
nmt' 7 ho^ffir p 7^5: (5]ii#tcjM5Si-i> c t mm 
t^j:^. mmsi^mkiimixmi>z3SL<thzt 
ifix'^h. -^hiz, wm(^m±i,z}i\,^xhioom(on 

^^7 ¥tm IX $ ^>tcisj$h ^1. . 

1 0 1 6 9 ] JSrts, )i^wW±'^7 m*l^^iiL<7>^mz 

Zt^^m^^l. Z<r)^XZlf^<DWb^i^Lcr>miiilT^ 

mcomaim^h^i}Lmmmm^s.izm-^mm 
mw.i^^'irtsmmsMm^'^y i^m^-thzt izx 

C 0 1 7 0 ] *^B^(i, c:<o i 9 ^zimmm^k^ts^-v 
h'$r1Si»«SL. 1IM<7)®^'V7 K;&WJKf^si:S 

ff. fi?iJi{f0!|g*>&v^(iffimailJ$-ti-|.c:t{3J:oTffl 

t UT . immmzmKi:m\ithzt izx oiaiMf* 
^:#^t•tl)«^*7t{4;^-;^ h 7 77* ( -v >j r h 7 7 

mmzWij-^-t. m^mnztm-^tit:i^mm. 
mmmfzim-^m&(o^itM<r)^imzx -^xmrn 
izn±t^, 

[017 1] $^.{3, ^mi. imcosmt'-y hiz3 
mitcommmttzum^L. imcoim^'-yhiz 

^m(D^-it&(r)^tinz x-^x w±th . 

[0 1721 

imt&m] mz, :^^m<^^Piiimmmmiz':>\^xm^^ 



[0173] [mm 1 ] zmmmi. ^mmn 

!> t tict sieilS^t', im^ 7 K ^ 1 0 fflM?'Jt3ft 
[0 174] z<m^(r>mMiiiioi±. 117 (a)r 

TjitX olz. S i Sf* 1 1 ±13 . -5-oaffl»®^bt3 J: I. 
Si02ll4 (3nm) , LPC VDfttCj: § S i N 
iil 5 ( 1 Onm) mm&^ti. ^hiZZtl(D± 

iz, mkitmizx 0 s i 1 6 ( 4 n m ) 

iXXts:h. 

[0175] zcom^mmm^^titmnwi ot^ 

0 . ' JSrib** . leiiJIft IDS:, e^fllKS^ 3 0 ±{3iJ 

tau, fsiMfti o<r>ms i O2I1 6(3, fti^m«i 
2 1 s:, ^^mm'hwm^'tx . wm.-^3omwi^ 
^xtmmwi o±(3#t4^mffi2 1 sr^u-poieiits 

-J: 0 S i O2/S i N^W'tiB ( S i N/S i OjIfiS 
tSiNM) i:i3i^1-|.^^'JTh7 7ri3l^^^ 
SI5W(3aAttffli!OM?iJiEll^ffp. -r^rfc*,. 10 
liO^IBflK 7 K J: •) 111^13 T l> T h 7 7 ri3^Hlf 

W3=if^'jr (m?) ^aAL, Riep(3io»^fa«ik' 

-jvmm-hzb-h<x'^h. 

[0176] tcti. m\^tti\imm±^"/ vnw, 

[0 17 7] ^^')Tcr>&.xttdmm. i^v 

3 >'S«[t S i O2/S i N5!^fflftig<Ddf VTh^-y 
rb<^mz'ndZbfsimX'hl. ^<O%0t\i, SiO 

2)ii 4<7)jmin< IX. s i OjiKi e^im.n?.< 
[ 0 1 7 8 ] »:{3, mtm 1 izmhmin»<nws 

[0179] le^lco h y 7TAW<oaA$'SftTV^ 

E®fi«ftt*«s^«.. ^mmbix. aA^o^-ft 

[0180] txr U x;^#tt(3fc{tl. 777 h/N> H 
®E<0S^7 ^aAV{4aA$i^7t:m?5JI^3ffi#L■Ct3 

T 'J T:(.mS.X'iir^X'^cr>^m 

ffimeosE^bt L-cia«i«{tct3^^«tt!{3«!aj-r & zbiz 
[0181] mz. zcom&mnzmhBmm^n^ 

[0 182] ^f. fe«l«frl0<OSiO2/SiN/ 
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icEpjn LT . s i N^mnmco hy^r 

[0 183] lastz. *l.lilOlElii^7K$:fflV^^c9 

V. 2msco/NVkXlff$:EnJpL7t;Ji-^Oie»t'7 
- y S MMT'1^aiff± U Jtfi^JS: L7t . 

[ 0 1 8 4 ] lasfi 1 iXMrnt'-y h/-<^~yi^-tm 
i>a5:»-*^tsf5 "0" , mwtmuuzmmm 

[0185] ll9tcliM?iJiefliLfc2»:7cie»t'7 hA- 
^-y^TT.lf^, i5$lt'7 h<7)l:^5$«>i 0 0 nmiOiSie 

[0 1 86] 08. 09cOj:a=5rfa«it'7hJ4, IgJSo 
t , «-ieili t' 7 h cOSgJS 1 0 0 n m T'S) 0 V #-12 

0 1 oiKofeiiit'7 v<r)mtmmm:hh:.tm 

[0187] ttz. 07 (b) Jc^1-J;^C. S igfls 
1 1±IZ. -e^^^fflSftil-fbaiXgfcm^ia (RTNja 
a) ICJ;^S i ON^l 7 (3 nm) , LPCVD^tZ 
XhS i umi 5 ( 1 Onm) ZtiCD 
±.^Z^ mStitm^zX 0 S i OjlSl e ( 4 nm ) AJJgfiR 

tzm\\mm^n^i^-f:: t mt^^tz, 
[01881 mmm 2 3 i^mmv^im. Ltzn^^ 

[0189] im^ T Tummm 1 1 mm<7)i,<^^m 

V\ 114^7 KJil 0fflM?l)(cm«L^t^>^O^ffll,^/^. 
*^0«Jt'{iSMlVI||^a$:fflv^T, 1 Of@coiBllit'7 

[0 1 9 0]|Sll^mS^]M5fiajlfcPl«tZ, 9V. 2m 

s(r)mE^v\^x^m^fz, 

[0191] t-f. mmmmi. ^vi-x^^mati 

[0 1 92] f|^'S7KS:i]^LT. 3nmX3um<n 

[0193] zcr>^, ^iBmiami o ^^^^ u r^intc 
hztimiLfz, 

[0194] mz. ^jRofeiit'7 vm^im^Lfz 



mm^m?i-tz. ^<Dm^. !B»t'7 hoH4*«^Bg 

[0195] !>? (011^^7 Kl:: J: l>IBIit'7 hottg 
1 0 0 n mX'h 0 . #-<7)||4^7 ^'tm5•^T-J 

tz^tnm:mmfz. z(nm^mmmi^^t 
^tm 3Gh/\T^<Mi(r)ntmmmznm^, 

[ 0 1 9 6 ] ^it, =>f A- UTtOiiAlWOWiloMJi. 
lfillT'Ji^7 0mVt'S)0. SMMOlHa^^lg*n 

<^mn.^<miT^y9)vm^ "o" . fcj:r/ "i" r 
—?\,znis^mvhhztmi}^'ifz. s^onijoie 

S'MeSt:7 hOSg^ 1 0 0 nmWTtwt-I.Ct 
**TfrsgT'J>l>c:i:*<^*»->^v:. ^fc. ^^')TW^<r>ys 
^ 7^y^^rat>iAsj:0/h$<-ti.;:k*^*5rtgT'$) 

I.C:i:**^*»of^. iEI|t'7 h<^mmim 0 0 nm-C- 
f^6 3Gb/inch2^Sieil?gSi&mtl.^t 

[ 0 1 9 7 ] ^- tT . mfnmz^ ^ u r^aA Ltzmt 
\i. ^^^^i.zm-^ixhztifim^'ytz. $(>iz, m 
mmicoi o^lcoi^^^7HT-ife?lJie^l^^T-^Jt:f^, 1 
omm^^'y }'TM.^im.iu^tzt/'. m^mzmi 
smtmw^m±mmx'hizb^^\.^i!iiUz, 
[0198] [mm 3 ] ^m^mx'iimuzm^ 

•y H&fflV^X. ifillit'7 h(r>mm±i:'ifo^X'h 

s. 

[0199] leii^f ^ Titmmmi t R^cotco^i 
(r^Tt. ms^7h'm ofimsLTtto^fflv^f^. 
io2oo]n^mizim3<o^T^i>'^ :^^ajsiviM 

[020 1 ] ^rar^ y^iii1j^(7)SMMX'ii. 1 0 

MHz mmmLmm-mamumimm uz. 
[ 0 2 0 2 ] ^r. mimmmitzt^^. ^wxn. 

tatiztizi-yx mimwcommt^t iztKcK 

^mz^n^tLX^'^&Zt r> fz . 

[0203] ff4'S7 F^tH^LT. 2AtmX2«mO 

T^ltLTt, 1 m<m^'\'y HtiBllt'7 h 

*^^Jgfil(;$itl>^i:$rl 0MHzl2i3V^T«ll2L7t:. 

[0204] mz. ^i^ieiit'7 h^fl^-f^u^^si. 

I2^h'7 hO]I{itt*«?l OOn 
mT'ftO. m^ffM^^-y YXM^Ltzm^t^-'(7)^ 
iWz. Zcofzib^ 1 OMHz(cfcv>T. 1 OfflM^iJL 
fzm±^ 7 K Jrfflv ^-^ciS2&;KM?ffl^*f5itgr$) &Zt 

mti^-itz. 

[ 0 2 0 5 ] df-^ u Tmmtt^^xttz\m.mmt . 
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[0206] m'^c^m^m^. m-^tm^^v vcomB 
2: 1 0 0 n mm^zth c t mmx'h hz.t tfim^r> 

10 2 07] tfz. ^^vrm^tfzummmt^j: 

C 0 2 0 8 ] LT . MmmiZ^ ^V7 ^iiA Ltztm 
10209] IMUzXoiZ. ZCOmSfimsXU. 10 

mn^t^ztm-^fz, 

[0210]$ 4>t. mtm 1 (T) 1 0ilc7)|BI|K-x YX' 

M.mmi'<fofzm. iomm±^-y \'X'mm±^ 
m:^izmidiS:tmM^<7m±mmt 

[0211] immmA ] ^mmiTHMmuzm^^ 
-y HSrfflut, tmt'-y h(omm^i'^d^^x'h 

[0212] tm^r < 7(i^]5£fi?ij 1 h mm<7^t<r)m 

^\ mm^7 HJil 0^iM?lJtISSL/:;t^7)^ffiV^f^, 
[0 2 13] S^aUiHSWKFM (Kelvin Force M 

icroscope ) m^^mim^^xmimi tm-^j:iim 

xmtauz, 

[ 0 2 1 4 ] K F Mxu. 5 M H z cr>mmm.mmx'm 
mmiSL'!^mmuz. 

[ 0 2 1 5 ] s-f , mmmmmuzm^. avuxi 
E^wtimmkX'^immm^h.i'. /^°;^;^lff^E^ 
jirts c t izX'^xim^i^<^mmi}^^nth ; t ^< 

[02 1 6] B^'S'y h'SrIlSLT, 2 //mX 2;umC7) 

1 fi«S*'v>y H-Ci2llt'7 h*«$ix|. Z t 
i5MUzl,Zii\,^Xmi&Uz. 

[0217] mz. ^i6imt'-v hmmuzm. 

ymmm^m^^fzimt'-y h^c^t&m^i^ 
i^fz. ^com^. zcDi^htmt'-y hm^^'^mx 
hhzttmmtitz. tefit'-y h(7)mmi^i oon 
mx'ho, m'^(om^^'y\<x'W±Lfz^-^b!^~(om 

2r^#n:. z<r>rziit). SMHztcfcv^T, lomm'iLfz 

K i:m\'^tz^m^nn±f)^mx-;k hztti^ 

"fftl^^tZ. 

[ 0 2 1 8 ] ^-v ')r<r>mfi\imxttz\m\^mih 
X'h*). \^^iA<rimL9tmtmmvx'hhzt-h'^t,. 

mUtTry-^lvm^ "0" . fcitX "1" f-^"sOJt 



;ES:-Hi-t'# §iit'J>l>C: i:**^*»-?/v:. 

[02191 m^mmm^. ©/jNieiit'-y hioEg 

S: 1 0 0 n mlUTtCf I. C t *^'^tgt'S) I. ^ i: *>'^*^o 
tz. ttz, ^^')r^Xtfzim)i!,m^. ■ttf:hio%l 
m^i:^^ i> 1 >u s ct 0 'h^ <t^Zt **^ggT'J) !> z 

[ 0 2 2 0 ] f LT . mm\z^ -v ')7mxLtzi^ 

.±^UcJ:aic, CO^Ii6j?!l4t'(±10lwma$ii;t 
m.'\^y h'lzj: Oi2llt'>y h$:iSai=M?illl±1-|>Ct 

[022 1 ]$ t>\.z. mmm i i om<nim^-y yx- 
Wi-tzif. mm\zmmm^}imim.miLim^x' 

hlZt^^^^^Lfz. 

[0222] [HSfeW 5 ] CO|ltefi«){^fc(t5ief*m 

hiiViThh, mm^mim i t^l^ i omm 

Ltztm^-zYiWiW m'\%m^''fi'>fz. 
[0223] Z(r>^cn>imnweo\i. m i oics^t 
J: p S i S#:6 1 -E-^7)aiagfeK^ktw J: h S i 
Ojiffiig^li86 2*iJB«$il, i<XCO±H. TiTtft/i6 
3 Sr^n-LT xys' y ^' 'J J: |>)5$ 3 0 0 n mOP t 
lKCj:|,Ta5^16 4*<JBfi£$it, $4.(CCi^±C~Jg 
ttii 1 1 T <0 B i a^-ft-^tlT'* 2) S r B i 2 T a 2 O9 

x^tih^mmm5ifimoDmttz\moQv\>m 

\zi.'>xm^^tiX^j:h. 

[0 224] zmfMi'rfmRmio'mmmi-x 
{^mn^mn'^tc^^mx^r) ^ nmm<r>2^ 

(2Pr) (Omt\ 5~30//C/cm^ Cimff{i2 

[0225] r-^<^m^utm^x'\ o^uLiij) 
I. . r—^<7)mmmimiMz\mth z t ti^m. 

m^znm tlXa^. 2u mft-C l n s IJlTtC^S . ^ 

-^rimLxmt'^A.mk. M^rl.T-:?S:§i^a^ 
[0226] z<rimm,wmi^-rh%mm() o tcw 

-r^^b*?. leiMfteo^, ^ssms^ 3 o±i;is 

gU. C:<03iiil^*fl86 5{c. ft«m^2 l ^. t^htt' 
l«/WSM$lfT , Wiife 3 0 $'»i!>$ii-TieiM»2 

0±(:lt«m?i2 1 ^^LooiE$IHff8(cSv^TAVU 

i^t-^^x'^mmm^^o . 't^j:hh. ^m.wm 

6 5<7>^ffi{c:ieM^t;:jt5l;/i4i-fliKI£tcie&r-5.mfi 
^^^-y^m^th. iBiiK-y h-{ii offlM?iK=mfli$ 
ntfeo, *iiMfifiK'{±i offlM^iiiciefi^ffo/^. 

[02271 fe$M* 6 0*»<bcOi£llit»ffi<OS!;^ai 
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[0 2 28 3 di Ks. z<7)mmm5izmhmmw 

ZC0i^^^jfmPrCr,2fB (2Pr) 0<i{428 

A(C/cm2, mmE(4*<?o. SVX'h-^rz. ZC^Xo 
tcB iH^-fb-^cT^SrBijTazOgli, ^Jf^rt;^ 

[0230] ie$li^-y KSrilSL, tt. IBIMHse 0 
<^S r B i zTazOgtCkS^ISH^tlie 5<^2AJmX 

7 h't'3:ip*)it«mfi6 2 ii}>hmnLx. mmzm 
coit^ti:Km^-t:h. mz. m3<r>^Tx:ir^ yt^ms 

■r^ ym^smmzx-^xwrnttzmim^bmnnjiSL 

mTrhm\kX'^immk^tvf. fvvx^E.^:mst 
^zt tci '>xim%mm^if$mti>zt^j:<m 

[02311 1 om<om/\'y\^x 'om^mitif^ 

•y hcr>m^mm2 0 0 n mT'$> 0 . ^-OfeSfK-y 

[0232] ^-TDrJ^-f ysMMn±mim^^ 

X. 1 Offl$:M?i|tmSLfv:ll&'^'y H$•fflV^TlaMit' 
'•/ hncomm^ifr-^tztK l OMH zCT^IH^icji^ 

[ 0 2 3 3 J ^mcOfil^co^amiil^X'iim O m v-c 

j>o. sMM<r)mmmmfi^iinvx-hhzti)'(>, m 
niT>=i')vm^ "0" axi/ "1" (OT-^cDSs»iji& 

{023 A] z<nzttf>h. mmmmmmm 

/nM rx^EPSPtzJ; 'on.^cntHzmoZhifi^^^t. 
tz. z<r>2^<r>mff[t!fii^£^%(7)mi:T'i;^)VT—9 
cOXhU-v-'O "0" i: "1" i,zm^^hZti)K't 

7-V:J';L'f-^'(7) "0" t "1" t«f5$-tl)>It(Zi 

OiS^sien^^T^ .a, ieij;^-i^v h<50ttfs«i**>2 0 o 

nmX'ib'^fzi><, m^(^)^<7)m^. lOOnmJilTfc 

•t * t *>'^tg'r'j> 2. t o 7t . ^ i'l- , 

[ 0 2 3 5 ] -f- LT . mJ9imz^%<7)i^^tltWfiUzm 

mi, +^Mizm^tihztmi}'-^t:, tfz, le 



ntmt Lx, T i Tme 3 i&}¥AU^rv^^oie» 

mmw Lfzmax'TTs uzmmmzmhimm 

mtm^j:mifr^tzbmmuz. 

10 2 3 6] i^u^^j: z<omm5X'^f^^ 

A vm>suwA-^mmMk\.zm^hz't\,zi ojsi 

t '>x\>-^^ibmi3^^tz. 

10237 :ttz, SS^frlSSrSrBizNbzOsCc 

mm 5 b mmi^j±mm^n htitz . 

[0238] imm 6 ) ifm.m\mm^b lt 

SS^fWi^t^SISfeflai 5 b miSk<^% i u/^ 

[0239] ieii?B56?i4?ftt^s^-r . m^m-^£ 
m[)rmi.mmA b ^x-h h , 
[ 0 24 0] i3^-y Ym%i, t-r, tmmi 0 

(0 S r B i 2 T a 2 O 9 C J; I, SS^m*)^ <0 2 /i m X 2 

mmm^z. 9Wff)mm&imuixQ^^m(om 
t^j:hm^mm2H)^(i>miiLx, mmzi^m^^tii 

[0 24 1 ] mz, il50KFMS4^1S:fflV^Tiail 

^ ^ 7<r>mm:^mm $ on^^smfii: v s 

[0242] f#<?>ii^>:«M0«{i, /NVU;<mE$-EpjDt 

J; -yxamwcomt/^thz bKc< mizem 

^tiX\>^hZbi}^W}'-jfz, 
[0243] 1 OfflcOiSIIK-y H J; ^mUmUz^ 

imt'-yhnm^^tihzbi^Ltz, 
[0244] leijt'-y h<om.mim2 0 0 n mX'h n . 
M^~<7)im^ 'y m^'^bmm--<r)mmmm^m. 

^tVTz, 

(0 24 5]-:^r. KFMS^^JrfflW lOM^m 

ioMHzcommnzMmhmmw.iiLiSi 
<^mm^^:mth z t *<f & tz, 
[0246] ^m(ojii^<7mii^miX'itm7 0 m vr 
ibo, sMM<7)m^^mmfpimvx'hizbi}^(>. m 
liifi^^ji^^ "0" a^v^ "I" <r)T-9(r>m\i 
+w^oz<r)t:t hmx'hhzbmt^^fz, 
[0 2 47] z<r)Zbi}^^. ^mm.mtmm:SS3mt¥ 

rxHEEPiotcJ: *)^?l-<Ol3mzmoZbf)^7fk^ii 

fz, z<7)2im<7)mmm^^m(ot^^i:fi^^/UT-^ 
(o^hu-=j<o "0" b "1" ^c^^^G$•^i•s^i:*<T'* 
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rv9)Wf—9<n "0" fc "1" CWJCS^&CfcHJ: 
[0248] imxif^-j Y(r)-MMt^2 0 0 nmT-J)-:> 

S^^oH^iOiS^. 1 00ninm:tl.::i:*^' 

^tgt'*l)wt**^)-*»o;t. •W'ffiRlKm-f -yf- 

[ 0 2 4 9 ] t T « ^F;fS^tI:Ji-|i^fe] # ^^RIS L/^vi^ 

[0 2 50] ±x&UcJ;5{C, Cl^llSfifWeT'KFMa 
[025 1 ] ^fc. 5!lf^«c|gS:SrB ijNbjOstZ 

[02 52] m^cr>mm^. smmmp.7t^'y m 

g{i 1 0 0 n mmztl Z t iM^Xh hZt ifi^i}' 

'>fz. ^mmi,zimitzmm'mM<r> "mm" t 
tifim-^-^fz. 

{0 2 5 3\tfz. m!\mz^mmi^zmmLfzt5.m\i 
[ 0 2 5 4 ] ijiU: J: 0 . :iF-mmx'irsUzwimmm 

[02 55] immi D ^^mxu. mm<nti 

S!fi*^^r$iil)?S1f«Sr. PZT(Pb (Zr.Ti) 

03 ) mm.w^t Ltz, 1 Qm(r)m\i,zmikLtz^m 

[0256] ;«oiei*««i, m 1 2\,z^(7mmm^ 

\iZi.'>xsiOtm^m2im^i. zti^±.\>z^ti 
mmJS73A. I r^m7 3Bm<xt&m^LxT 

^m^Mim^t h . ^LX. Z.iX<7)±.\,Z'i'9yWJ)V 
nvSlia [PZT (Pb (Zr, Ti ) O3) ] <.Ziih 

^mmwmi a \j yyt,zx xm$ 3 o o n 
mizm0^uz, 

[02 573 zcom^ (PZT) (onmu, m^^mp 

r(7)2fg ( 2P r ) COMHA 0-5 0 At C/c m^T'S) 

s c t > r'5:ib*>^s6w 5 izm mmm.m(omco 



vmx'hh. i^. ztitx-isimtKc-^x^^Tzmm 
mi. mmmTmi:m^hztizxom^h.x 

[0258] f-i!^(^mmmi'mmizitm-rh z 
t mmmmm^tix ^ o . 2 ju m^t- 1 n s ajiz 

[0259] COie^JKi*«^«iOlffifiScl¥tt<l: 0 , t 

fz. ^®^fii^2fS(2Pr) {i40;uC/cm^ Si 
Wil. SVX'h-otz. 

[ 0 2 6 0 ] <j:(:, zcommimmmm^mi 
[026 1 ] leiji's-y H^Bi^L, imm<^p 

ZTiZj:imnmm7 4(D2MmX2um(Om^iZ. 

iiffi2-i ij^i^matx . mmiiz'^mm^ srRiE^t 

I). 

(0262] iiCH. ia3(^'^rn/^:/<J!aiSMMH4 
mt ixmmtl, 'vrn^^'f y«!a5SMM(iJ:oT 

fzmmmu. ^v\^:^n&im\itimx'^mim. 
^tvr. ^v\^xmKimmzti,zx^xmmi^(o 
mmt/^th zttc< m^zm^tix \>^iztm 

[0263] 1 omcnim^'v Hi nmmm\.tz^ 

[0264] imt'"/ hmmtm o o n mx-h o , 

[ 0 2 6 5 ] 'srnr^'-f y S MMS±ffi2:fflV> 
t; 10<H$:M5i)tcmSUv:S^^'yH$-fflV^TeSit' 

■y h^comm^^'^-ifzi}^. 1 OMH z <7)^«S[S!jCJ^ 

[0266] ;J)-®«0i*)§'^l|{i«{jillT'lii!i^8 OmV-C' 

h*), sMM(onmmm¥imvx't)i>ztii>t^. m 
i\iT->'^/\^m "0" axx/ "i" (r)r—!'(^mm^ 
+i^^T p c: t <7)-c'§ I) m.'h hzt fz . 
[0267] z<oz tt>h. mi^mmmmmm 

O^mW^r^ffiOiai & yf - A'-IE«l^ -y K J: 0 O 

z(n2mmr>m\f(^^£^m(^^tiTi^^ii^—? 

ff)X hU— i/f^ " 0 " t '• 1 " t Jk^lBSlJ-S ZtifiX'% 
Ti^'r^yl-T-^iO "0" i: "1" {cJ*f5$-fri.C:i:tcJ: 

'om^ms.m'^x'^h. 

[0268] ieilX;K 7 h Wilg«**>3 0 0 n mT'J> r> 
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1027 0] ±=^UcXoi,Z, Z(0mmm7X"\f-ay 

[0271] immB, ] d <n%wmz^\^x\t. 

[0272 J d<^:^^<7)fe^|jsr<,j;8 0{i. Hi Sl^fo 
<0 P S i Sfr±(; , TlffiMilg 8 4 SrlS^fiK-r 

I). v:(0T«jsa^8 4{i. ^A'^r. z<mx'im'?- 

cohy^t^yHe^^t^l.tiOX'*)'?, ::t7)Tiiffiii)18 
4li, S*81^^Bi^i|^k{;J:Sii$l. SnmcoS 
iOj IK(:J:oT^figUtl6. COTS«5»lil84± 
(C. r7X''7CVD?£(Cj;|,S itcisty^^ (rhy 
^"JX^;U) SSC^rJBfiRtS. dOt yi^B^aB 5 C 
<i. JgamS*<*<;5nmt\ $^?5nm<7)ra1li-C-E?iJ$n 
I.. d:h.O±fc. LPCVDffi(Cj:i3Si02««tli8 

5 i $rj^K iT-fy^B^aS 5 c s•a^^a^/^•^ye^BJi 
8 52rmL, g?v^T::no±(cs i02 tj:i,±;ije 
»fil8 6 Srjgjit-ri.;: t {: J: -^T^SfSass 7 

tnzxnmmi^mmimmmizB^^tii, i 
iic m p (^m^mmB ) mmizx^x'^mtm 

[0273] d<73m{CJ:l.i5flijSEfiJ8 OCD^mmM 
87ii. i-yt&^glSCt. ^Ztitimms iRU'8 
6<?)Si02 <Of2if>l,Z^^07h7'yrtLXmi^th 

[0 2 74] -?-LT. mW8 1cr)m^nm8 7Am^ 

^tifzmtiiRj!^m<Dmmiz. ^^mmmiz^hT^n. 
ma 2 m- 5 9 ni> , 
[0275] z<D^mmB 7 s-w-f i)ie««ft8 0 

^}znti.tm\i, f\muzm2<^tm^^y Yumzx-^ 

T^T-p. f^;*?**. lEIMWcSOS". ^iSS!S^3 0± 

8 7(BiJO^ffi. o^0±®je^M8 6ffl!l<^ffl{C. It« 
mS2 1 Sr^SLoo|2ll^l8lcS^v^T/NVl';^^E$- 

EpanLT, mm'\i:^y^i'j^-i,nm^mnm87(r>£ 

i: UT S i -t yife^l 5 {CfcJtSdf ^ 'J r h 7 -y r{:dr 



[0276] Z.<nmiUW8 0«0, I^^IS 70± 

t s i '^y ea« 85tcj:i>#A''jrh5 -y r^w 

®a^R3E-ri.*^ *IIJfifiJT'(iS i O2 Tlt^!S84 
^ b >'^^/^l^.fc LT±i UT S i •^y6|yB8 50h9 
•yrmi^Sr^^WnaAtl. C t {cJ: oT^mwici 

(r>^^(n^^nzi:'>x'^o, ^rfc. *^J£^f^ttJ^^•cs 
iOz IKS 6{4K/I*Wt^3ty>. Z<nSiOt )K8 6t" 
h y^^;W5|$*%< ij y^Vf^-mi)^h<^s i tyig 

[0277] mz. *IISI^J8(Ci5{tSieil«<*Ol|E 

cniim. tt^:h•hnM^mm(<zii\^x . -5-«0Si ty 
iSfH®T'J5>l. h y •yr*<l;^(7)aA$rSftT V^^J^ 

W&tmtch, ^(TM^iiLX. ftA®5<0W«IT-^ 

tt(ci3ftl) 777 hvN'y Km£E(7)>'N''f 7;^l;EtoJ|A v 
(i, aA$ii:C:l^*K«cffUTl3 0, i£AS?Sf«*^'^ 

[0 278] z<rmmB\zmh^, jiifc 
[ 0 2 7 9 ] ^-r, s i 02 iMmmt/s i ty 

|gS18 5/S i 0TiiiteiSJR8 4/S iS{*8 1/T 
SPi;fii8 2(:J:l>ieiim8 0{::. 5 V(7)yNVi.xlffi5- 
'^•y H-r=&r*)-<p^t^ffi2 1 tTSBmffiS 2 tco^tEp 
JPUT. Sfls81li*><c>. S i :hy^B«B 

US 5 (Zt}ftl)='rA' y 7 h 9 -y rC^fiJrWta^tl. . 

::<oii^. 1 ocos i -fy^^ h 7 -y ri^tt^araom 
i^S:iiA-r&::t*>'5rtgT'J)4. 

[ 0 2 8 0 ] COJ: a LT , fSlfiOie$i*i'Sr$nfcl2 

mmsoizntx. mAx-w^Ltz^ruy^ym^ 

swuM^^m.^zi.-yx . fco^mw^aAmjtficon 

SrSiBSfir V s cW^cO^^k* t LT e^ttJ-T . C cO's 
f-D^'f ye^aj:^(-i3V^T 1 OMHzOiSi^^^lS 

[0281 ] ^cr,m^. mmmt. jvvx'm.^m\i 

■ti>wiVkX'^mm!^^iX^£i}-^r>fz, t^j:ibib. /nVI-;^ 
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TfiSr^ltLfc. dcOJ^-^, jlS^0SMMSlJ^T1T■:)TV^ 
l)5-10kHz «3«irfS]-mi, Zb^^ 

0. hAW^n:^^. o^O, lOMHzT'O 

"^mmm&x'ij . s ~ i o k h z t nw^mm^m 
omwz<r)-^m.m.mzi5\^xiim,-^is^x'h 

hzti7kt{><r)X'hh, 

[0282] f±A^?tJi^ii(i. n.^mxim3 O m V 
10 283] ttz. +5Vi:^i<z. ±^coimmio 

. 1 0 2 84 ] tfz. h!|fe{i, /^V^;^mfE 

t:. tfz. ^Toy^ >m,-n^\,zi. 0 . ^wm.'rt^ 

iK(3fc{tl>i5llit'7 h<7):B?!iJ*«l OMH zCrimmiM 

m^z^\^x{j-^m.X'hhzt h^i)--}tz, 

[0 2853 Z</>Zt\t^Tny^ y<5!ai:^^tOSMM 

[ 0 2 8 6 1 C W 2^mfm^j:m^<D^m . 

<r>ayYyxv<r>\Si^'>mtmmz±ttzm^^mX'r 
'J^iVr-'^co "0" t "1" tcWJB^^SCktiO 

[ 0 2 8 7 3 ixti, i^i6iaiiih'.y vn^'mLfzm. ^ 

S)I.Ci:*>Tit2$ii/c, mmz\i. 1 OIVlHz^^tiV^ 

1 omtnifzn±^v Yim\^tzm^is.mm^ 
if^mx'hhztmt^ntz, 

C 0 2 8 8 3 C^^O^m. e/jNfSSit''y h^Sg 
1 0 0 n mlilT I) Ci k *^fgr*> S c: k 

[0 2 893 i^c, =«fA''J7aAtCj:l.l2«ii. r^'SlSfP^ 
1 1 s J: O/h? < -f S vl k *>*^figT'*> I. vl k *<^i-*»r> 

[0 2 903 -5- LT, mumz^ xVT^-^XLtzim 
t'-y h^lSti, +#SSJ=«i#$iX*ik**t«-*--p/C. 

[029i3±xEU>:J:5(c, c:<^IUg0>l8T{i> 10 



fm^thztifiX'^tz. 

[ 0 2 9 2 3 S hf<Z. 1 0<lc7)ief|^7 h'T-M^iJieflS: 

ffo/i^^. 1 Qm<m±'^'j )^x-mm±iUfi-tzii^. 
mi^mzmimtmm^<m±mii^x'hhz. t i 

[02933 cust^ij 9 •) i^m&mx'm3%mi: i 
X. mmitm.(^wmmm\<zi.h%i$m¥(im 
w m2-BL(m3X'Wpj\uziommmmLtzmi 
fciWHi^'/KHRk, mm^'^'/mpi^ti^ 

(0 2 94 3 -r^t)*). ^■'^•xh'HRkHPmyf-^ 

/N'- ^aisij L , mm i o ix mmmx 

T(s , ^eomm^m ixmmizmfS.^hi, mwsnt 

oonmkti.<oiz«LT, mf&mx'm^^(^ixm 
±^ 7 H H p (=w IX a. ^mm^m-imtfi^j: 

0'h$lr^3 0nmiaTk-r^. 

[ 0 2 9 5 3 COJ: ^ tC. -y H<0#t«5^C05tffl 

ottW5^/jN$<-r-&c:k{cJ:-ot. S^^o^ffil 

h . ^(r>m^m^m>-xt $ -^wm 6 o n mtiTtc 
^■rvjs$<-fsck*<-c#Jt. 

[02 963 1 0|@$:amUcH±'\«yHS:fflV^f^«^ 
T-t. MiJS^{i:^fgt-J)I.Ck*«:«-*^-o/-c. 
[02973 ^mWtm??*m$ii7t;Wi. 

^'hm.^zmx^fz, 

[02983±it5L^cJ:^(I. *^JSfla)T'^S&SiefliS 

[ 0 2 9 9 3 c vmm 1 Tiim<^s[*tis((- J: 

'i^(r)^m:7r^\^tz'^WSm 

[0 300 3 (.mmio^:mmmx'iiT^:^^mi^ 
^Lxu^tmmi^^E^^-t. iom<7)mmuzim 
t fzii^±^ 7 H srffl V . m]Mmt tzumn^t: 

fT'>rz. 

( 0 3 0 1 3 'S7 mmm9X'mi&irz2m(<^im 

1 x-m^'^tzm^^mmmm^zx mmm^tz. 
[03023 zeo^mmcommmiHi.. mmm 
1 k mmizmm-n, z t ifix-^ tz . 
[ 0 3 0 3 3 %mmbnmmm.x"mm^ 
in^x\>^hfzi^. Bmmm^jSLm^Lx^^6i$^x 
t> . 7 K k tmm^<7)mm&mizx mm&AM 

iz9\i±thZti}^X'^t:. 
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[ 0 3 0 5 ] Ifill's-y Y<^mWim^^'ri±t 
< ( 1 OMHzjj--r) , A';t«^+^/jN§< 

[ 0 3 0 6 3 $ i;> im6<j{3i?^**aA$^i^^TSJS{i 

[03 07] mmm 1 1 ^ i(n%mm^ziniuim 

eiT' 3 mm^ t s^&t-^^o i o mmizm'^ ifzm 

,10308] Z<0^cr)tmumi.. 07 (a) tC-5-«0 
mBrHiaSr^f J:o(3, S iSftl l±t3. -^(O^ffl 
l?fti?^t{3j:l)/I$4 nmS i O2 M 1 4 I 
nC0±tCLPCVD (flffiCVD (ibf^WmfflBK;^) ) 
atwj: 1 0 nmC7)S i NMl 5*<Jgfii<;$fl. dix 
0±{Z. aK'ftj£{Cj:0)f$3. Snm^SiO^IKl 

10 3 0 9] z<^^^mM^^titimmznth 

OKS^iiTC^I,. •e^0'4'OffiffiOfeil!^7 K 
iz^lX. ie#Mi*&. ^»)®a^3 0±t3ESL. IB 
^Mfr<7)^ffiS i O2 Jil 6(3. lt«^«S2 1 5r, 

awmmi^^x. mm^ s o ^m^^xmm 

;^mE2:EPJPUT. ^IttX? yf-l^A'-J; 0 S i O2 / 
S i. Nmimz^ti^^ OTV^-y y'iznrF^^ 

mmiz^ttzimia ix s mmitznmthm<om 

m^/vuxwscommzfim^-\txffo . 
[03 1 03 •r'Srt)^?. mmw^^m^VThy-vr 

izx ^mmmmm^mx't) o , ^(omt ix sm 
tmmmmizmttzmm^-yimtiiithzti)< 

[0311] mz. z(ommm^zmhsmm(7)WK 
^&miti:mptuz. 

[0312] mm(7) hy-y r*TOcOi£A^SftT 

x-mz^M.'mizhXT-v xx^ttsr^^-tc: t mi)' 

[03 13] t;?.-f yx;^«ttt3fc{tS77 7 hAyK 

mEcoi^y hmAVii^x^tifzm^&izm^ixn 

0. aAm?^JIA*^^^{Jt'AV{i;^#<^:S. cicotx 



7^ 'J xxii*it{i-^<?3>'NM T^t^m&x'ii&xmmn^m 

izX'ox^mmiomm^.cifztb, ^^^jrhv-vr 

f sc: t {= J: ^m<^mmti^miz^j:i . 

[ 0 3 1 4 ] zcomm 1 1 izmiimnim 

[03 15] ^-r. leHiSSEWw. -9V^n:(i9VOA- 

tt®ffi2i*»^. ztiizimif^mizmnLx . mm 
ttzma^ti. 

[0316] iai4(w9V, 4ms<0/'?yl'XmSrMD 
■L/'ci©^<^ie»t'7 h^'<^-y^:SMMX1kiim^ltz 

m^muz, mi Aii^mmmmx-hn . mtit 
nixmm^m<m±Lx\^^hm^m''2\ mt 
m-<omn.mmi:wm" i -i^zm^ ^^ztti^ 

T^h. tfZ.mi5l>Z7r.tii0lZ-9V. 4ms<0/'? 

i\^m&^:WMtiztizx'o. mmtmLxmrnm 
m^m^Lx^^imi}^±t. zmmmiiLmw o" 

izm^-^^Ztt'^X'^h, 016HSMMS4ffi$rffl 

\^^xmtm±uzi<iK7ttmh''y hv-c^^-ysr^-r. t 

f8" 2 "{49 V ,2ms <7)/VUXmEiZX l.m^<O^R/r« 

^rKtuiiiOJ^BicUc. m"2"tm''r^znmth 

[ 0 3 1 7 ] 11 7 (ZIPS" 2 "CWiSI-S 2 »:7cieii t' 

7 hJ-^f-y^TTsi: leilt'-y h<7)Eg[4*<jl O O nm 

t-j)0. mtmixmmmmm^^uz. 

i)'r>tz, 

[ 0 3 1 8 ] KUi. 1 o^iM?'J(^M^T'v^l,iall7;^^ 

•9ViTS^L!^c*>\ fl!jt09fflOiSII'\7 h'Srffl^-^Jtr^^t' 
J>oTt, 3«iiEIIH4{4i5rtgTJ>0, iOJ^Srffl^^Jt 

j^ti, jisco*-^"/K2ffiiE^fcmLT, mm 
mxi. 5^.smmx'ioi§miimhzbm' 

[031 93 S4<0^Tn/'f>'^aiSMMS4 

tix^tauz. zff)^^. iOMHzff)ismmkm, 
xifm^&mmmmm uz. 
[0320] ^com^. mmmi. ^^^/i/xmE^Epjn 
-t^mm-^immm^tii'. ^vi'xv&imm-thz 
t tc J: o T ims<i¥com*^ti>z ttc< m^z% 

^^tiX^^hZkmiJ-^-^tz, 

[032 1 ] ^CO'^T-nrJ^-f y^JJtiSMMfiStciSUT, 
%=f-ti^&.Xtfz\m.\tiiixtzn'rf\<zziyY^XYi)i± 

nLxm-xttz^m^Lx^^hztmi)'^ . ntvx^ 
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E<offii${wj:oTfei*t'7 h<Dmt.mm-thztm 

[0 3 2 2] ^/c. '\TO^'f i^ttiSMMS^ffiSrffl 

<r^l.It{Cj:D, 10MHzT'^0;ijll«IS^j^T't3i^ 
CO S M mcrm^mm:^ |.5~20kHz cOi^-^ 1 15]« 

^mfimfmifi 1 0 M H z «0^g^»[8iriiiSi3j3OT tie 

[ 0 3 2 3 ] ^-r 'JTco^ix'm^Rcommmx'mi 

OmVt'fcO, SMMWl{a:J)-^|g*nmVt'J)I.C:i: 
fi«J;t{fTy^yHi-¥"0", ■'l"tJj;t^"2"cof- 

10 3 2 4] ^(r)Zbf}'h. z<r>mm<^tmmm 

ocoAvu;?.AM Ts^mEmmzx 'oum^Th^ 

[03 25] z<^2im(7)mmmizmmuzmm 
n,^<nmi:fi^i')Vf—9(r>x v i^-V(n"o\ " i " 

[03 26] m^<r>mm<r>m^. m^Mmf-y hc^gg 

5: 1 0 0 n maTiZ-fl Z t *^tgT'J> IZt 

[ 0 3 2 7 ] -E- tT . mmz^ r V T Sr^A Ifzmi 
li. ^^^^^iz^mixhZtmiJ'-yfz. 

[ 0 3 2 8 ] 1 o^lM?|J{cM^•r'v^l,i^^J^v;^^ 
ymiiismMM±m^m^^f.i-Mm±izii^^x7ikifz 
ffiiEii. mmn±ii'^mx'h'o. zcotm-^/i^i-^'y \^ 

^^S-fflv^7ti§^Ji, 3i^<?5*-'K7H2jlieiltit«L 
T. smmiM.X'1 . 5fg. lESmKT'l OfS<^)#ttS-f| 

[03 29] ±MUzJ:olz. Zco^m 1 1 T'tiieil 
v/Pf-'v., H«:fflcv/c3<liBllicoii5^;Siai!lS4^1i: 

[03 30] *||]56e^)r(iiEf|-7;l^f-'s-y i OHM 

^J(cM^7^i^^^7) 1 om\mmm^mn^msiz->\^ 
tiimotX'h^^\,\ 

[ 0 3 3 1 ] IS$l'7;l/f-'S7 h'OM^JJESr 1 OVJ 

±tc:«;# < uz^^x'h-^x h^mumm'^mx'h 
[0332] imtm 1 2 D c<oiis(6fl«j{wfc(ti.ie^«i; 



s- 1 0M]?iji3iesLT 1 oM^iie^/s^s-fc 

[0333] ClO^OfeilJIftfd, 17(a) C-?-cO 

«ftK^l:HJ:SI?$4nmSi02 Hi 4*«Jgfi!t$n, w 
flC7)±lCLPCVD (ffiffCVD (-fb^a^l^m:^) ) 

mzi.m^\0nm<r)SinWii5m&^ix. zix 

0±lw. »i?^tftlwj:0/f$3. 5nmWSi02 Kl 
6 J: 5m?^SS[B**?gfiit$nTjSS . 

[0334] z(;)mmm^^th%mskmzmb 
7^'HR^^J:^T^Te. z^^im-^jvi-^'y Y\im\i,z 

[0335] '?-04'OffSOiei|i'S7 h'tC*^ LT. %m 

. %mtm-^ 3 0 ±{ciss u , imm^<r)^m s 

i O2 11 6 tw, $t^l||S2 1 S: , v^bra/J«M$ 
•ti-T. 121^3 0S:j^ii$-frtieiiji<*±tc#t^^fli2 

T. ^mi4*yf-WN"-J: 9S i O2 /S i N|?^®#ia 

{c?WEti)=^A' 'jr h 9 yr\.zn.=fiwmmzw\tfz 

littdJUT 3fiffl|gtz«iBt"&1W«<o§B«IS'AVk;^®E 

[0336] t=Sr^*>. %mmf^(r>^^V7V7-yr 

{zwmmz^xttzkm.\^Ltzi^^')r {^=f-) (^m. 

[0337] mz, zcr)mm\.zmh%mu\¥cowi 
^Tm^^mLfz, 

[0338] leniio h y 7r*woaASr§it-r 

SMWimmtch, ^crM^t LX. aA®SfOW* 
[03 39] tXT-Vi^s^l^mzmf^yy^y hA'yH 

tc ct •^TS?mSfiO<i*mi)/v:4^. ^A- 'J 7 h9 77- 
^eomm ^ TcoitAcoWilC: J: 

^timmmmco^itt tximmfiimim^mx^fii 
[0340] mz. zff^mm 1 2iz}nfhtmnm 

[0 34 1 J it. ia»iRf*{w, -9Vi;fdi9V<0A- 
mzW=f-i: S i 02 / S i Nl^tM^jgo h 7 .y ricaA 
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[0342] 9V, 4ms(D/VVX^imiiltz^ 

V . 4 m s (o^vuxmEiimti zbizx*). mmt 

imLxmmmm<m^Lx^^imi)^±t. ci^oara 
0 izm^-^-^i z t ¥x-^ I . s MMs^ 
mi:m^^xmtm±ifzi<!K7iimt'-y hA-^'-y^jf^ 

t. fflffi"2"{i9V. 2msOAVl.;^mff{cJ:l>m^<0 

mmmtaiz xrimmuz. m" 2 •• t m" 1 " m 
mtumt'-y h^^^^-ym^^rixv^iztti^^*' 

[0343] mrr\.znm-th 2»:7cf6»f-y 

-y^j^t. iaiit'7 Ymmtm 0 0 nmt'j) 0 . 
m^tm.\.xw&(r>mmmm.Lfz, z<^zt 
1 0 . ^mmrnm. m^t^x% hz.t tm^-ytz. 

[0344] IJU:. 1 0^1M^I^^M^T'V^§l2l^•7;^f• 

OV^Tint/L-*^'. ■fffiC09ffl(7)ia$||f±A.,y ^'$•||v^/c^ 

^x'h->x^. 3mm^^\t'^^x'h'o . zco^^m 
\^tz^^\i. 'mm--^'yY2mmtmLx\ le 

[ 0 3 4 5 ] »:{c, A.T^a/'f y«JitiSMM||4gS§: 

m\^Lfz, C <7)ii^ , 1 0 M H z OiSJtiaaK^llSt-^^ 
[0346] -f-coigm, aiBJ^ttJi, AVP;;^mES-9Wil 

tizx '^xsmuiif^(mm^^thzt^j:<mz% 

mixx^^iZbmi}'':>tz, 
[0347] C«7)/\7=-a:J^>f y^^ttjSMM»{;*iV^T. 
^^f-mtKtfzimm^titzmizziyhyX 

i:. imt'yhi)m±-^titz, ^(7)mmmmmtit 
fj^-yfz, z(02mm<^m^tmcr>m^cr>'&xtfzim 

[0 34 8] ^Tt:, '^■fD^^^ylSajSMMS^ffiS-ffl 

COS MM (r>mi^mw.x'h s5~20kHz (oii-^ t mm 
'kmmw.iSL-i^mn^ htix ^^iztti^m^-^fz, z 
mmma-i^^iji i o m h z <r>^mmmmi,zii\, ^T t le 
f -y h o^mn^^^T'g' 1. 1 1 5rfl^-r t cox'h i . 
[ 0 3 4 9 ] =jf -v u rcoaAm<t4oii{±m<>i^T*^7 

OmVt'$>0s SMM(7)ltt:}i-)^gg*>'imVT'J>l>v:i: 
0!l;t{fTv^'yPfi-f"O\ "l"t5j:ir'2"<^T- 



fz. 

[0350] Z(7)Z t t'h , ;O|ISfi(?iJi7)ISfi«<*C0^ 

^mm^ffim.tfz^m\^s.m yi-\y)^-tm^"/ 
ztms^fitz, 

[035 1 ] Z(n2mm.m?!\mwi^zmmitzm 

t " 2 " t«i5$-ti:l. C t *«T'§ !> c t ma^-^tz. $ 
{3. a^W||»<OSm. fi/ME«it'-y htOESSr 1 0 0 

fz. ^^v Ti^x(Dtmtfzimmf^h iMsxoff) 
< 1 1, vi t mmx'h hzt mt'->tz . 

[ 0 3 5 2 ] UT . Wmtfi^^ A- 'J rSr^A U^fSJS 

{i. %m'^'^zm^fihztmi)''}tz. 

[ 0 3 5 3 ] iu±, 1 ommnz^Lx-\^himm^-? 

./ V(^Tuy4 yisi\&suummim\^tzmm^ 

X'$>*). Z(^?k^m\^t:^^ii. ji^O#-'^-y K2il 

1 0 ^«o#ttS:'#^ z t 5 . 

[03 54] liEUciat. iOHSS^Jl 2t'{i3ii 

[0355] i^^mmX-mm/M^-^lV^^-y H*>' 1 
0{iM?'J{cM^?t•i&^^0 1 0M?iJi2ll/S4i03fflfBli 

mm.>iZ'o\^x7rsLtzi)K m^m^ 1 oJii±{i:^s< 
L/cii^«o^®eii/ff43iiieii^st L-TtiSffl^ 

[0356] CUSfifiJ 1 3 3 *||«g^]t'(i. ^teW 1 1 

bm.<r>mmi o(r>imr?)v^^^y imimm 
v^T. 5mmymim^nmtmm:Tr>Ltz, m 

7 ^'^fflV^te#tL/^, aMmfi[C0AVl.xmE{S#14^ 
Lt'^: . C ti\,zX 0 ^ffim^a V s \,tJ VVX^EN p 

fz. A'^7;^®Eofli14*«R*t(0Ji^t. ^IS^fiitA- 
8t|Sl«corafII:S^Lfc. z<r>fztb. z 

[ 0 3 5 7 ] -eCT', ffiffiJrWTCS^-r^SmetC^^S'J 
Lt5fficOfeJIS^^Ifi;^?^^. 
[0 3 58] ttffi"0"t Lt^®m<a -4 0mViaT 

mBrrtixmrnmitL -ssmv — ismv 

fnW 2" b lX0imM,ii. -10inV~+10mV 
ffif8"3"t LT^ffi^{4 +15mV-+3 5mV 
mfS"4"t LTaSill^a +4 0mVJiLl: 

T-^<7)iEIS{ir9;^V'f 1 ov^;t{i:r5;^-7^ 
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[0360] l;^^;iOS i O2 /S i NIStSf-tiecT) 

0\ "2\ "3"fcJ:i^"4"(=«JCtl>^ffl^{a 
S MMcOl^ttlJM 1 m VicJ^r LT+^t C t 

[ 0 3 6 1 ] liLh J: "9 , mmmmt^t $ ^^^^/u 

[ 0 3 6 2 ] 5fefflEgcr)Sft\,^;&y^WN'-^||± 
'^•y MzfflV^I.CtCJ:')., IBIIt'-yh^ESt 1 00 

[03 6 3] tfz. mmmmxtrzimtii^ti 
rcf ei* h' -y. hmmummKm^tii t 
rz. 

[0364] liLL. 1 OilM^FlJ^cM^■r'V^^fB$|iv;^^ 

L?t*^ m<D9mm--mt'^-yY^:m\^fz^x'h'> 

xt. 5 imm. :^im±\i^mx-h 0 . z mm-^n 

mtitmix. mm&x2. 5fg. la^iasT'i ofs 

[0365] W± J; 0 . ZcomtmX'ii 5 M^icom 

mmn^mt ixm^j:mmi:¥t'>x^^i ztm 

[0366] :ifm.imx'\i5m(^im'7)v^^'y Y^:m 
^^fzmjmmn±^mzr>\^x7rsLfzti\ *iiBj;!,t si 
<^m\i^mm.. tfz\i5m<r>mmk^wLt lx tis 
m^m/^^tmotx'{,ti\\ . 

[ 0 3 6 7 ] , M?«€: 1 0\:mz±^ < tfc 5tt 

[0368] imm 1 4 ) *sisf6^jT-«±. mm 1 2 

tlil^cOM^ijSl 0c0ie^|i/S4v;l.f-'S7 h\ lEIM 

:i<r)m^\tfvvx'^<7mt^zmf-Lx\.^^j:\i^:iti>^ 



[ 0 3 6 9 3 -ec:T, ffifSSrWTtCTj^t^MHat^i-S'J 

Lxbm<^mm^^mMz. 

[03703 1tf8"0"tUT^fflmffi -4 0mVjaT 
IWffi" L-C^ffimia -3 5mV— 1 5mV 
mm LTaSilKa - 1 OinV~+ 1 OmV 
im'i"k.\.Xmm.& 4-15mV~+3 5mV' 

m"A"ti,xmm^ +4 0mvi.ih 
T-'?m%'^Mir7X-7^i-;i,iovttz\ir7x 

v>ftx6v<7)5ffyNvi.AOEpjntiT^\ $'mmtm 
mm'^mmmmLtz. 

[037 1 ] m^'iismmtfz^t^Tuy^ ym!,-m. 
(7)SMM<7)^Di«{a^^iio^sHiiiit IX . wmmtc 

\-7-y ri,z^th%m<r>w&^m^mL<r>^\tt lx 

Q\ "w "2\ "3"mx/"A"iznmh^mwsL 

M^AiTymmmmimvizftLxyt^tiiiztmi)'') 
rz. 

[03733 ohcfc 0 . mmmmmtt±^ $ &AV^ 

:^Wtm&i:^(Oiz^-^XMmiX. lOM^JL:^ 

^ 7 H ^m^^tz 5 fi<7)ffli!oieiis±M*$-i?3i LTt:. 

[ 0 3 7 4 ] ^T^w. $feSSEgoSav^X^y^wyN'-2:S4 
1 0 OnmVXTI,ZKchZtt^^t^r>fz. 

[0 37 5] ttz, mm^z-^m^mxtfz^mtii^ti 
fzim^ 7 hmmii%^^^^zm^tii z t mt^'> 

tz. 

[ 0 3 7 6 3 JiLh. 1 0«^J^^M^T'V^i.fEII^?±v 

)v^^'y Hott5«offisoiB$iK7 v^m\-^tz5mm<r> 

XTTibtzif. ^<r)9m<n^m^y Y-km^-^tzm^X'h-) 

xh. smtm. -mnm'^m.'h*). zcr^ikm^^ 
S&ST2. 5^.^Tmii^ifm^M&x'iQ^m 
[03773 Oh J: 0 , zcrymmmxumm 1 oii(?) 

[03783 ^mmXU 1 0fflCDM?i|Jrttl>l2l|-7 
7 K SrfflOf^ 5 fficOieil/H^JgSHoV ^X^.L 

[03793 CUMW 1 5 ] C:<0||ifigiJ(^tJftl.ie«tb« 
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[0380]; (ommmx'ii .mi 9 iz^^mmmm 
^mtxoiz. immnioBii. Si mi i±iz. 

-etoaSSftig-ftt i oTJf $ 4 n m S i O2 |g 1 4 
jR^fL. v:tL(0±(ZLPCVD^^lJ;l)if$5nmCDS 
i NlKl 5*«m$iX, §/3Ki<l<0±CLPCVDffi 
t~J:0)?$3 nmcos i O2 116A«$ii. $/i>t 
C:ncO±tZ, if $ 5 nm^S i NIKl 7*«$tl, i 
fiO±lwaigta^?t!{iLPCVDatJ:0)¥$3. 5 
nmCOS i Oj Kl 6**?gfi!t$tl®^g®ia*%LT^ 
I.. 

l0381]±iaLPCVDt«L?tSiO2 JMfcS 
iNKJi, ^'7X^"y-;^CVD^|MS:fflV^TJ$^W^C 

tti:h%. mm^. ^sjKi^3o±{cieiL. le 

mmowms i 1 1 6t;. l+*^fli2 1 V^t) 
(i'^^ftt^^irT . 3 0 ^^iJ$-ti-TlEfMfl:±{3 
#tttl«i2 1 ^^SLooiei|jffg(cS-:Jv^tAVi.x^ 
ESrEnJpL-C. !^m;&>'^WN'-J:i?S i Oj /S i 

^m^zmtfz'^w-^^-ym^-th . 

[0383] Ct^ieSteWr^ . 'sro^BoaiiHSfeCaj 

1 \t\mtxi. 5fgt3^oT^^i>/itf). -^co^mt 
UT, ^m^z^w^h^^u7Yy'vr(r>m^ij±t 

[03841 *7t;o||]56fi»|T'{4, S i Oj Kt S i N 

i^A'- J: ^mf-imm\,zmxttz\m.\i^-th^t tu; 

[ 0 3 8 5 ] J^t:. ;<^||]5IS0iJ 1 5 lifcfti) 3fflfflffi«0 

[03 8 6] tt, SiOj /SiN/SiOj /Si 
N/S i Oj /S i^SJ&(?)ieiljtR#{I. -9Vtfi.\t9 

Lx. mm^zm=f-inmvy •yri,z^xtfz\m\i:,i 
xm^ ifz 3 m.^m\mT<^^m%mzm\ Lxeiais 

[0 387] W0"t UT^iB^ffi -7 0mV — 
30mV 

i^m'TtLXmrnmi -15mV~+15mV 
tt^"2"i: U-C^®«fi +30inV--+70mV 

±i6Ol213O3i^<0SMMS<?)||ife^aRSS 
M. fcJ:y(a4C0'\rn/-< ylJiajSMMSoW^g® 



nxs umx3 ixm<r>:s^^)7^nmLtzm^. 0mm. 

[0388] 'vf-n^^-<>'SMMtftf{43AtmX3Mm 

m^yvyxY},mmtmix^i\Litz. cnti- 

fv:<4»tii$n, -eojsst Lxmmm.<r>mti^wmt^ 
mLxm^t.fz\im-Lx\^hzt. ttch-h. ie$*t' 

[03891 ^Tor-fySMMiOXdE-ryx'J 

mxtfz\iw&ix\^^^\:-/ vifimm^^fitz, 

[0390] ahJ: mmmm^-y V^^to^A y 
fc. SMm%mmm^imyx'hh:Lti)^h, 
Miozt m-t hmx'h i> i t mt^'>fz . 

[ 0 3 9 1 ] ;coct*^<b, ;c7)||i6«a)£7)fSIM«£<0^ 
pJrWSrl^WtoaA^fctiJScaifi^i;* yf-UA-|5l|K 7 
V J: 0 o/N'-f TxmEEPJofc J: mmx'% hZtt/fdt 

[0392] CC02S5i<7)^m6<I^:«?5OW«lS-Ti^'^' 
)Uf—f^C0X h V-vVf 0 '\ " 1 " i: " 2 "CS>rj35$ "th 

m^mtmmx'fi^^jUT—!'<7)"o'\ - 1 "t" 

2 liWfG^ ii-|> C t {c J: 0 lSJS&iKej*<-C'l' I. i t 

[03931 ttzm^comffM^. Wcykmmm 
1 0 0 n miyTtifi) c t mmx'h mt^ 

[ 0 3 9 4 1 -e- LT . mm\iz^ ^ u rmx itzm 
[ 0 3 9 5 ] j^, z<r>mm\x'{i. s i 02 /s i 
'\7^ni?M*naja<o*&. ttchh. sin/s 

i O2/S i «|fi£{3j: |,fBII«l<*03i^ 1 3<iiBIJiWfe 
[ 0 3 9 6 ] ^^i, *IIJfefi?iJt'{4M?iJe 1 0 <r)tm/M 

[03971 1 6 ] :i<r>mmx'\imm 1 0 

Ofe«l/|f4-7;Pf-'^7HS:fflV^7t3fflie»-C'. 



» 
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[03 98] z<r)mmmx-m\'^fzmmmi. h? 

(a) (CTj^tiatl, SiOj 1^14 2. 5n 
m) . Si Nil 5 Onm) ii^l/SiOi m 

[0399] z(r>mmmx'm\^tzimnmzii\.^xii. 

!mi5nmbUz, t=Sri5t>, S i 0^ |gl4$-^< 
s i 02 ^1 6^ff<-rs::tl=J;0SiSflRil!IJ; 

[04 00] f UT, ^(omnt. ffi*, ±5j:tm4:^ 

[04 01] z(Di%^(D3mimx'(omm^mmii 
'mmox'hi. 

[04 0 2] tS?fi"0"t tT^fflmffi -70mV 

30inV 

m^"i"bixmmmw. -i5mv-+i5mv 

tSfg"2"i:UT^aDm<a +3 0m.V-+7 0niV 
1 0 mtt^] IX\ ^ «. o hco^McOtZm^ '/ Y Srfflv \X . 
im.^ 7 H ^Z/^V^xmE^ EpjUt S C t C ct •? , S i s 

mx'hhztmii'-yfz. 

[0403] tm^y ^C0lBfM41ftt^:o^^T{±*ll 

[ 0 4 0 4 ] :^mmx'ii^n±-7ji^^'^'v h 
^fflv^^c 3filffif8coleslH±^ls^=ov^•cs^u>:*^ 3 

Z b ii^mX'h ttz. mW. 1 0 tLhOMiJ^ffiia 

[0405] immm 1 7 :) z<7mmx'i,tm!isk^b 
Lx. mmmi 1 tR^coieiM^ss-fflo. 1212^^:1/^ 

ll4T'iJiB«L7tieili*3j;UfM*'^v FHRt. H^^-y 
h' H P 2: ^tl^ixlim^b L T . ^?iJS 1 0 c^lfifSS* 
v;l'^'\-y K^fflv^i^c 3filiEliS-ff -^fvrCTSrS^f . 
[04 0 6] -ttchh. ^^-vYHKbHPcrtijy^i, 

/^-^m^zmfSLL, imMwi o^znixmrnrnx- 
m^^htih imii ct t>'>i*'s 'V H o^+ttm® tew u t 

{i. -?-iOeil5-5|-ilS:tT^ffl{c}^Ii)t$il«.©!©i«:W:« 
W/¥<Jg^U>:. C?i]^(i'fo$tJffiOflj^i|ig*^5 0~l 
0 Onmbti>tiK nmmMX'm^^hiXhWE.^-/ Y 



3 0 n mJaTT-'?-<^ftS^«3S2: 5MH z i: L/i. 
[0407] Z(^ii 0 t:ll4'\-y H<^#tttmfO$fe^CD 
ft^i{ig,jN§ < -f 2. vl h C J; . 

cr)^>\-4immp>is.t $ 6 0 n miUTtCt f/jN 

[04 08] ii/c, imwcm<5f7&^m$ixn:®J^{±, 
x-m^ffiX'^tz, 

[0409] ZCDX 0 12. ZCOUmm^zn^^X t . if^ 
JSfSHS^ISli: LX%'!ii^j:mim'>X\^l.Zbm 
U^lxtz, 

[0410] tfz. zcr)%mmx-\i. 117 ( a ) x-mt 

tztmw^wmwztK mm^. mumi 9x-yr^L 
tzmmzi. hmmm^^t^tmm^m^^rzi^^ 

[0411] $A>(C. *IIMi«?iJT'(iM?iJjei Ocov/Lf- 

ieiiiS4'^7 Ym\^fz3m.mi<r>tmm^mw^z->\^ 

)v^^-v Y im\^tz 3 m'm<m^^^m.ttz\m^m. 
b Lxmmthzbifi'^igix-hhzbmotx'i.^j: 

[04121 imm 1 8 D Mjije 1 o<r)-?)\^%m/ 

sr^w^i^o h 7 7 7*^aAt I. i t J: 1. 3 mm 
mb-ri^x'hi. 

[04 13] Zff)^mmUi¥8 0ii. 01 SIZ^CO 

m.mmmi:7ntx ^ t-, si s#±8 1 tc. -?-coaffi 

^Se^tCJ;4Tl«eii*iii: LT^;?$ 3 nm<7)S i Oj 
lS8 4S:}gfiRU^fil. r^XvCVDatlJtOS i t/ 
ifeB^B8 5 c ^B^l. ZiX<D±{z. S i 5 c Srffi 
iitf^^S 5 i m^lX. Zcr>mm8 5 i ^tzi- 

/miks 5 ci)<mtfix^ii-^m&m5m^ 
I. m^^xztLeo±iz^ LPcvDmizx^±MimB 

[04 14] z<Dimumzsii-ym^m8 5i:^t 
hm^wmmizm-umii. wr^uzm2<omi^'y 

^3o±tci2§L. iaiii«n*o^®s i 0^ mae^z. 
iiws.m 2 1 ^ , V ^t>{feit/j«f54§ ^x . mm^ s o 
^m^'tximti^w±^zi-\:mm2 1 sr^jsu-^oia 

U'^'C- 2 1 J: 0 s i ^/js^bS^ ^-rsm^^iw^ 

A- D T h 5 7rnm-7^2r^mW(caALTttffic7)|ei|iSr 
'fro. •t^j:hii>. ^^V7h^ 'yrtzmfUmz^XUz 

^^onmi-) ^m<^mmiz]sttz%^^-^^-y 
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lX±t LXSi tyiS^Bl8 50h5<y7'm^^^ 

[ 0 4 1 6 ] ixi:, z(r>mm 1 8i3fciti.ieiSM*s 
[04 17] t-r. mmwcos i /s i isa®/ 

S i /S i SftC 5 VcOA';UXlE5r'S7 

[04 1 8] ®30SMMS4i^l^S:fflV^T. IS 

izx 'yxt&mi^(nmmi}^'sti zt^j:< i^mzm 

[04 19] SMMigiX'^i.2^mx2Mm(r)^^X'^^' 

u rcoaA$-«i-!^^a5^i03 >' h 7;^ himmtm ix 

i rn^mx 0 h7 vrtc^mwcaASix^ torn 

[0420] JJLhJ; 0!»ittl^l2$lit'7 b SMMS^ffilC 

x-^xmia^mx-hhibmij^-irz. ^.x'm&co^ 
ii^iimxnm 0 m vx'h 0 « s Miwrna^jwuig** 1 

mVT$>l>::t*»4>, <?!);c{i'T>-':5';i^-f"0"iJJ: 
(04 2 1 ] ^/C. - 5 VC0A;l/XmE^IEfl^ T-fT 

X^ixh^^')7<r>Mifm^ztj:'>x\^h:.tt)^m> 

h. 

(0422]CO::t*>(i>. 2ts|Ufi0i]c7)fSI|i«fls<D^J!fr 

6*J^m??cO?±Ail*^;^yf-^A--iei|i^.y HJ; 0<7)A^ 

[04 23] z.<7)mm(omm.. ^m,^tm!i<7>^ 

(i. i;^>:{i«i^<73aAhJ5ctti<o#^(^^ffim<St;gjaco 

xYiy- 'j(rr 0 " 1 "fc J; V 2 " \,zn^^^h ztif^ 

iznm^it^ztizj: 0 3mmm--<oimt'-y hc 
10 4 2 4] tfz. m^(ommmsk. m-^emim<o 



m&i: 1 0 0 n miuTtct & c t mmS) hztm 
t-^-itz. tfz.^^r 'J 7m.<riX^ «y^ymiat) 1 

[04 25] ^^i. m4\,z7hLtz^Toyy{ym>s,u 

[04 26] -^-LT, mmz^^^)7i'^XltzmL 

^c, ^mmxM-^^mmm^^w.tLxit'^m 

mm'>x\^hztmi}^'>tz. 

[0427] imm 1 9 D c:<7)iijfifi?ijT'ii . leiMf* 

m^mir ^ :f^^'f&^^ts:LX\'^h^X\ zfi-^m 
m^xmmi 0<7)iE«IS4'7;l'f-'^7 HS:fflu/i3 

m'm<r)mm±r€->fz. ^-v m. mmi 5X'm 
mifz2 mmiosma x vm±m^ v^^im^fz, t 
fz. mmmma. mmi itmrnrnmi 
m^^fz. 

[0428] z<7)^(03m^m<^mm±mu. n 
mmi ibmizmit^zti)<x'^fz. ttz, mm 
i^tmmmx'mm±r<f'^x\^irztb, mm 
{iatf^mm^ix^^i^x'ii. ^-yYttmmmff) 
mmmizx?>m^mAmzm±-r?> z t rz. 

ifz. ^To^^ ytkti!,-^<osMMim^^lztizX 

0, tmt''yh<r>mmimiX'(om.i}^T^fz, 

[04 29] ttZ. m^COmmcOt^^. Z<0%^iZi5\^ 
X tfi'Me»t'7 1 0 0 nmajiZti^Ztifi 

^mx'hi z tmi}'r,fz. immmfsii lusx 
iO'h^<t^zti}K'^-fz. tfz. mmnzmij^mx 
^titzmmam^mizm^tifz. 
[0430] iiitx 0 . :mmx'm& i o^m/ 
m.-?)]^^^"/ }it:m^^fziS!Ss.mmM&m.t tx^ 
mmmm-^x^^iztmu^tifz, zcnmmiz 
^iv^•ct. ii7 (a) x'TikUzmmzxummm 
\>^rzi}K mm^. mtimi9. mi sizfuuzm^ 
izxhmmmi^timinwim^^tz^x'S)') 

[ 0 4 3 1 ] $ ^>t:, ^mmx'iim& i omm/ 
m.'7/\^^^>y Y^m^^tz3m^m<otm'n^mizr> 

■7;i/^'S7 y^m^^tzsmmismmtzim^^mt 
ixmm-Thz t mmx'h hzti±motx'ij^j:^\ 
[0432] imm2o:z^mmmizt5\>^xii.^ 
mmi 1 tmm<r)mmizxhfmmi:m^\ ntswi 
1 1 isi«oi2fi7/u^A, .y Mmmstzi o T 3 mmk 
^'n-otz^^x'h^. Lij^Ltct^h. z.ffymm2ot.z 

[0433] c:o^W:t5(tl.ie^M*S±!m4S:iJi 

[04 341 ^UmOfZ. -9Vtfzii+9 
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[04 3 5] 9V, 4msC7)AVUXlJES-EPJDL;^^^ 
afflmiifiiS-* U^>: . 0 1 4 -il 1 6 t'S^ L/^v: S M MS 

fz, tti. -9V, 4msOA';l'Xl;E?:E|]J!Brfl)::t 

I., ^o^tio, 3mm(DmL n^m-tiiit 

[04 37] -ecT^i^m, mmmm±. ^vi^^E^mw 

n^tix\-y^::tm^-^ti. 
[04 38] KFIVI®^c^5v^T€i'*^m^/iii^5calS 

tzztmviit:. ^(mmmmimmtmixm: 

tfztim-ix^^hzt mt' 0 . ^'^)i'xmE<r>mmz 

[04 39] tfz, immmm^ 5 MHz ^y^u/'i- 
m^^-yi'^m^tiKFMmmim^izbizj: 
0. 5MHzX'<7)mmmLmmx'i:,5-iokHzbm 

m^j:mmn.m^m%htLX\^^Zi:i}^'!^i^'ytz. t 

fz . i^mmm^i)'^ i o m h z i-:LhT'^^A^>^o/)N§ 

t Lt 1 OMH ztJLhcoSJigdK^^t^iisi^T tieiSb' 

[ 0 4 4 0 ] =jf r y T«oaAm<?ftoii{jm{a^T'$<j 7 

OmVT'J)0. KFMm(i:«-jBgg*<3inVt'J)l>C:t*' 
<^> , £^J;c{f rV^yHi-^" 0 \ " 1 J: t/" 2 "t7)T-:? 

104 4 1] zcoztt'h. z<Dmiim<^mmiii(r>m 

r;^mEEDJB{ci O^JISP-C-^ Sit ^TTs^titz, 

[0442] zcD2mm(^mmKc^mzmmuzms 
[0443] a^con^wiissm. »'mnt(mm i o 



0 n m tlTtCt ■& C t *<X'# •& C t mi)^-J fz. tt:. 
Zbti^X'^hZtmi)''>fz. 

[0444] ftT. mmz=!^^vri:^xuzmii 
ii> ytmrnzm^tiiztrnfj^-orz, 
[0445) muzXoi,z. z (ommx'imm i 

mm±mm.b bx%mimi:n'^x\^h ztmi^ 

[0446] :^m.mxMmis. 1 on^/m.m 

'7)\.^^^y v^m^^^zsmmcomii. n^^m^z^^^ 
x^sitztiK 3mm(^mmmttziimm 
m^zmmi>ztii-^^x'hi. itz.mmnoi;! 
±iz:k^<ttz^ff)§'mmm&3mmn±mmt 
Lxi^mmmx'hh, 

[0447] :^mm 2 1 d ^mxn. %mm 1 3 
mumm\>^x. 5mmcoiim^n^<omm^ 

mizth{z':>tLxmizm^ix^^:^ztmA-'i. t 
t:. ±tmm^•<)\^:^1i&ff)mi}^m<o^^^zm^ 
AV^;^mE<7)^gtt*^R^^^o^^ i s t fsi^^ffi 

mmmz^mix 5m<7)mm±ri7^rz, 

[044 8] ffl?8"0"tUT«M«fi -4 0mVmT 
ffil8"l"t LT^iBmffl -3 5mV — 1 5mV 
2" b IXmmmiiL -l OmV^+l OmV 
m"3"blXmm^{iL +15mV-+3 5mV 
m"4"blXm^& +4 0inVULJ: 

T-^'ioS#ji^{ir7Xv>f -f;^ 1 0 v^/-d±r7X 

[04491 if±(iK Fummzmmmmmm 

mi^tauz. 

[04 50] SiOj /SiN^afti£<^h7 77*t?? 

mmt. Tx^;i-x-^'i7)"o\ "i\ "2", "s-fc 

tz, t''yhmm<Dfiimit. KFM«^«Jill®g3VtC 

nixyt^btii>Zbi;/^f)^'ytz. 

[04 5 1 ] Oh J; 0 . mm^iiLCDmtbiz^ $ ^avi- 

xm<0ffitthliE<7):^#§-C'SijePUT, SiiOtflBO 

mmm^^^Ltz. 

[0452]*:^, 5feSSlIf5<0«lV>$+«tEffiS"grtr'^7 
HS:fflV>|>>rtCJ:Os failt'7h<0E@t lOOnm 
&,Tiz^j:iZb^^^^r>fc. 

[04 53] tfz. mpm^z^^ftxtfzimta^ti 
fz^t-'v mmiyt^?cmizumixiztmi)^'^ 



V 
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[04543 m± J: n . z<r)mi^mizi3\>^xmm i o 
c 0 4 5 5 3 :^mmmvmm i ocr,im/w&-7Ji' 

oiojitc uzmsm/M±mMb lx i>m-^mx'h 

[04 56] immmi 2 ) z<7)mmmizmhtmii 

mmim^^x'u'^fz, t^j:hh. z(r)mmmizii\,^x 
h.mi 9X'mifdmmi oBi:m^\ fo^^ 

[04 57] z<Dmmi>z}5\>^x t > 'vroi^Bscoa*^ 

1. 5m^j:'^x\^ifzib. ^m^tix. mm 

[04 5 8] -eLT, wOUSSWzfcV^TIi. 115 Tift 

mitimmv^FmM^mi:muxsmmmm 
mmizmhmmi^Ki fzimmmm&ffi^im 

[04 59] zcDm&mizmui$mi:n±m:i7ik 
t. 

[04 6 0] ti', tmnmz. -gvttzmvco^-^ 
*><i>. ztuzmitcmiziPMix . mmmizm'i'i 

[04 6 1 3 3mmii. JJlTcO^MUffltc^J-fJL-ca 

\m"0"tLXmmZ& -lOmV SOmV 

mi"l''tlXmm^B -l 5mV~+l SmV . 
WW2"tlXmm%iiL +30mV-+70mV 
mz^ il^OKFMCi-D-C 3/imX3A(ni(7)X»JT$r 

x'^mmm^tit. ^v\^:^is&imjii-iztiz^'> 
xmmmmmi)^t^ ^ t ^r< miz^mtix 

[04 623 KFM«t1i3A(mX3Aim(7)gP:5)-t'^-V' 
y:^V\mmt)mLxmLtz. :.ix\t-9ytTz\t 

[04 633 tfz. KFMo;^df^yxyrS:$4)t3'h 
$<UT.m{^l. 5^<mxi. 5xzmi:t'C, |S1« 



[04 64 3 l-Xbct 0«*i'5:iEllt'7 h SrK FMW4:S 

X'^imxhhztmi3'^fz. 

10 4 6 5] Zcr>lbi}^(>. Z (7)^m\<^m$mt^(0Mi 

mm:'m<r>m.ttzimtii&i}<'7f\^f^'y vx 

tz. 

(04663 CO2aS^0^mW^m?ti0^*ES-TX^ 

0 " . " 1 " t " 2 " lc*4ffi$-ti: I. t J; 0 3®fflSco^ 

[04 673 a^«0||®CO^m, ©/jNei^J^<7)ilg^ 

1 0 0 n ml.:iTt;t'& C t im^Xh hZb 

tz, ttz. =3f ij raA<OiSlii. ?H*B^iat 1 At s cfc 0 

[04 683 -eUT. mWt::^^U7^aAU^^JS 

icosiise^i 2-r'«4iiffijgiM^Si: tx3£ 
^^j:mm^n'iX\>^bztmi)'^tz, 

[ 0 4 6 9 3 i^, Z(DmmmX'\i, S i N/S i Oj 
f0^mifi3m&m^tiX^Mi^iZ^\^XyjkUz 
'\rn#ffi*nS5iOii^. -r^ij^?. S i N/S 

1 O2/S ifi|j£{cJ:|,i2»moJ©^t. 3€ie»<7) 

[ 0 4 7 0 3 s hiz. ^^mxum^s. i ooiefi/ 

^mt Lxmmth z t iMttchhz tumotx-h 

[047 1 3 imm 2 3 D zc^m&mxit. m&m i 
7 twfctt^ miz. ssdf A- 7Sr s i 
^s«ie#*co=¥-r u r h 7 7 r{;aAi-i.:&5«t'CD3ffi 

[04723 io^wTfflv^yciesimti, m&mi 

HzmitmtiZ^ 07 (a) djK-ri^tC. SiO 

2 ^14 (3nm). SiN^15 (lOnm) H^l/ 

s i 02 mi 6<7)mmzxhij(r)co, zco^mmx-m^-^ 

tztmtS(.mzi5\^Xli. ^<r>S i Oj J^l 6S:l?ftCVD 
mizx-^xm&L. ^<0m.i5nmtLfz, ^LX. 

^(otm. m^. axxm^umii. m&miitmm 
mmizx-ofc. 

(04733 z<r)^<7)3mimx(r)mmiiL-^mm 



(30) 



#gB¥10-3 34 525 



[04 74] W0"tL-caam{2 -7 0mV— 
SOmV 

fff8"l"t UT^Smffl - 1 5mV-~+l 5mV 
ffifK"2"t LXaffifHa +30mV~+70mV 

mmi 1 1 i3ctt>' 1 itnmiz. lenv^H-'s.y 

[0475] z.<nmm',zmum^^m.\i. m. 
mi laxvfiibn'^mwk^ixfz. ttz. cico 

h 5 M H z *T<o;i^^^i^T«o;ifjS5r|f4*HI§C'5r 
[ 04 7 6 ] $ (^t. ^^JfiBFiJT'liM^JJ^l OOieil/ 

n±mmt ixmrn^zti^sj^vhiztiiMot 

[04 77] ifz. M.mi 1 OOhi: Uz^'MBIt/ 
[0478] C^MflFl)2 4 ) Cc7)|?M0lJt1i, 

'J r?: s i mi^mf)^hm.^mmm^ r h 7 «x riz 

(OiSmSr^t. C<7)||jfifi?ijt1iM^)Sl OWiefJ'?;!.^ 
^ -y K ^fflv 3 ffltf fgcoWii: S C M Srfflv ^fztm^ 

&<o^imumizfiixmm uzmx-mm ix 
[04 79] zcommx-m^^tzmnmi. m7 

(a) tC^K-rJ:'?(I, SiOz K14 (3nm) , Si 
mi 5 (1 Onm) fcJ;lA'Si02 ^160ffl^(Cj: 

(7)s i 02 mi emcvDm^zx^xB^i. -tm 

nrnt L/C. 

[ 0 4 8 0 ] 3 mEmx'mm^&mmmmmm 
m-m L^giiL^^mm^mT^zmm •? t-^ 1. . 

[0481 ] til«"0"i:LT^®Sffl -7 0niV^ — 
30mV 

1iffi"l"t LT^ffimCi -15mV~+15inV 
inW2"tlXmmmi<L +3 0mV~+7 0mV 

^c^m^tix. smimx-mmt'-/ hcoam 
±imt^mx'hhz.tifi^i}^'>tz. 
[0482] laiih'-y h(nmm^±mmz-^\yx\xz<r> 



[04 83] Z<r>mmX'\t. ff4(CSCMS4 
mim\.^Xy.^hiilt>. i2^t'«y h 1 OMH zJJLhO^ 

( 0 4 8 4 ] ^/i. *^Sfil?iJT'{5M^IJg 1 0 a)mr7iv 

/v:*^ *96B3{ifaMiv;l.f-'\7 K&fflv^/^31HSffl<^ie 

[0485] C^^2 5 D CO^J66?lJtcJ3ttl.ieiM 

x'hh, 

[0486] Z<7)^^<mimkW\i. m 1 3 {zn^btz, 

[0487] zcrywi^m^^-thmmmzmh 

leiUi, ieilv;l^f-'\7 HcO4'0feliOm-^7 h'HR 

±{CilSL, iSIMtiJCO^ffiS i Oj ^8 6(2, |-t4^jm 
Ii2 1 5: . V^ipWhfflSfMSltT , m.-b 3 0 §r^i) 

j: 0 s i t y ^a®tt)g{c#« 1 1. =>f A- 'J r h 7 7 rcc 
^^'j7Yy ^yr{zmmizw^ Ltz^^ 'J r ) 
[0488] i<r)immi}'e>c^mmm(om^tii it 

^jh-hWmi. :^mmmX'li±t UTS i-fyiteB«BCO=!f 

^ 7 h 5 7 r^z s i sf^sj; 'o^^^mmz&j^th 
itizX'>x^mizm&<om^^t^^t, m&<^ 

[0489] mz. z<r)mm2 5izmi,i3mm 

[ 04 9 0 ] . IB^«#:<OS i /S i -t/ifefi 
a/s i Oj /S i -f/fS^l/S i Oj ^/S i S«t 

(WTt7f42tV>^) {3 5VWAVP;!.mESrlt1^fii2 
l*»'5>6pjDLt, ^mWl3^^$r^ffih7 7rtaAt 

tuts. KFIVll;iot3>umX3/im«0XUT5:i¥fi 

-fbiiffl3K$n-f. ^vui^^'^imuimztizi'iXti 

Zbif^i)^r,tz, 

[049 1 ] KFMtfe-C'(i3;umx3Atm<0gS:fJ-t'^-v 
U r<7)ftA$-»i^>:SI54i-<0^fflmti[{4Ja5agSi: itl2tT(S 

[0492] ttz. KFM«^j:^d{-^yxUrS:$^)H''h 
S<LT.W;l{fl. 5Aimxi. 5umtl.X.WSk 



(31) #|g¥1 0-334525 



[04943 T&xi^M.mmm&tmimmx'ii 

t1^$tL«.iHao3 y h 9 X h tifilE LTV ^|, ; fc 3(>« 
[0496] z<r>;it*'h. *^i5fiWoieiM(!t=o^m 

1 0 4 9 7 3 zcommffmm^ik, 'pfum&tmmcom 
ffi, tfzim'f-<7)^tmtinzmti'^^<^m{iLtm 

^f'J^iVT-9^:^hV'-=J(7:>"0\ " 1 "taxx/" 

]-(omi>\^mt m^mt mmx-ri^-^ti^'-^ 

0 " 1 " ct 2 li^^E $ -tir 1) d h J: 0 3 ffltS 

[04 983 m^commsk. &^i^umm<om.mi: 

1 0 0 n mmTt3tl>i t*<^tgT'J)l. Ztm^^-y 

[ 0 4 9 9 3 ^^c, tm^y mi^mmii)''mizt 

< ( 1 OMHz:^-/) . A-^r^^^^lE^J'/hS < («<J1 
N/m) •ri.dtHJ:'). ie»t'-yhC0 5MHz^t'(7) 

[0 5 00 3 -eiT, mW{C=>f^'JTS:aAUc<ilS 
it. y^^^^lzUmtLi>Ztmi3^'ofz. Ij^LfzX 

oiz. z commm 2 5 x-ammmm^mt. ixit 
^'"mm^n'^x^^hztti^m-'yntz. 
[0 50 1 3 ^mmxiimmmcommmfSijK -t 
ym^amvhi^^izn ix imiff'^fzf}\ fiijom^ 
wmm^zx Mmmmzmm lx tJtJffeHflo^K*'^*) 

[ 0 5 0 2 3 ^^c, ^mmx'iim^ 1 o<oiB^-7;u 
immmtrzm±imt ixmmmzt^im 0 1 



[05033 imm 2 6 D ::coiaiWT{iieii««ct 

II 2 J3 il^EI 5 t'i}^H« L?^.:i2IIJ3 il/M*'^ -y H H R 
t , W^'^ -y K H P 5r iix^ixmm^t LX , M^JjK 1 
0(0ie«liS4'7yW^^7 h'S:fflVA/;:3<iieiii^ff->yi. 
[0504 3 t^ri?^>, ^-'S-y HHRtHPO^y^U 
A'-^iSill3iJ(:ffifi£L. leiimi OlcWLTSBt^t^t' 

T{±, ^mmi^'^Lx^mzm'^^ixhm^i)^ 
wfim<i&^Ltzmui^ff)9m<^m^^ti^5 0-1 
0 0 nmt-ri)*^ ^mmmx-m^^hixhrn^'^y y 
wp\zmLxm(7)mn^^m-h'mt^^j:^^zti)-^ 
mmmwMm<m^ix. ^m^m(om(o 

3 0 n ml^XTX'^cr>^mmik^t: 5MHztltz, 

[05053 zcoi 0 izn±^-y Y<^immm(r>^^<7) 
m^m^i'i^^<ti>ztiz^'?x. n^mcoim^y 
hco^mmmmmir^ifhztifix'^ hztt^ 

. ^<m'h^imm<r>±%. $ SrilS*96 0 n mOTC 
tX''h^<thZti}^X'ttz, 

[ 0 5 0 6 3 ^z-^. msmzm^^ifi^^titzmAi. 
n'Ff^'&^zmx'^ tz.ttz. m!^mi 5 m h z «o 

11 1' 7 h «o 5 MH z i x'<7ymwmi.miX'<r>'^^'^m 

[05073 Ji^Uj J: Z<r)mmx\ HiffiKlfi 

[ 0 5 0 8 3 ^fc. z<r)mmxM^^mmmzx & 

[05 0 9] ttz. i?^mMrcMm\w.i oco-7/um 
u/W4v;i.f-'S7 Yi:m^^rz3mm<ntzim^w. 

m^mmt txtm^mx-hi. 

[0 5 1 03 C^fiFiJ 2 7 D CLcOHSfifi^Kiir 
^«^LTV^|,i^«^i{♦:^!2JiE$^^■CM?lJSl 0OfB»/ 

[05113 ieiliff±v;l/f-'v7 h'{i^MW2 0 t'5ll2 
U>:2a5SOie^J3j:l^ll^v;l^f-'^7 h'Srfflv^y^. 

^A:, mmiim^m2 ix'm^^t:imieiimm\'^ 

fz. 

[05 1 23 zco%^<r)3mmi<r>tmn±mmi. % 
mmiit mmizmithz t ^x-^ tz.ttz. k»« 
^:tim9Amx'mm±i:'i7'^x^^uzib, t^m 
m^m&^ix\>^h^^x'h . ^7 vtmmt^^c^ 
mmm^z x &^®^fi/jNRS(cw±-ri. z t fj^x^ tz. 
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[0 5 1 3]«^c7)^®<7)ijgm. 
/Mfillit- -y mm 1 0 0 n mUiTtCt I. ; t ^J^figt' 

c 0 5 1 4 ] jiLh J; 0 . zcomtmx'-^^^BLmm^ 

commmTummb ixmwmm i iznix^ 

m^:'n-yfzAK mcniwmmmnmt^mzmm ix 

^m\''^tz3mmicomim.mmz-^\^X7!KUzit(. * 
'^mx'hi>. 

[ 0 5 1 5 ] iu±. ztitx'^zmm 1 ooieii/s^ 

S(:oV^T»'^T g'f^*^ M?iJJg<l 1 0 0 0*><i> 1 0 0 

oost-ri>c:t*^'t'$, ;coit^-c't^a^t\ a!^ 

[ 0 5 1 6 3 liU:, m^io^mm^zx^x. :^mm 
^^^i^.uz^K ±x<7)mmmizi5>,^x . smw^m 
(om±mzr^^^yvy^ ^:^-7ny^cr)^mt:n 

±Lfz> 

[ 0 5 1 7 ] jsj, ±i^uz^mmmx'm^^fd3mmz 

tJV^TJi. l*^'S iSf^. t^j:ibh^mwmmz 

izm^^tifzm^t uz^^Th^i}^. mummmi 

3t:i3(t-S.J:dt:, ^^UThy-yT^zniX. Ei^ 

mi niimim*iTS>&mm<. 

izx-yxmfULtizthX'^h. fLT. zff)Xdcm 

(0 5 1 83 ±i£L7t J; d t^^BBJIS^ZctixtS', 

f2ii{cj:sfeiiiafjKcoifl]±. ^mm.^mx'coimm± 

I 0 5 1 9 3 i^, ±iEUy'c J: -p {=3|s:^JIIMl=tJVtT{4 

lefi, rn^^-y Ymmim^^i-m^t-thijcox' 
hhfiK zcoimfSMin'mm^f^i^m-iKcb'cos 
^x'i\mm(ommizimp^^R-r?>Kct'±^co^m& 
mizmhtL-r. m^<r>$s.wt'ndzbi)<x-^&. 
1 0 5 2 0 3 iLTt , ^^HflCck i>ie«w^^a«4ie«/ 



mijmm^-rm&bthzbijX'^hi, tmm 
mm<, iMoim-^mx-tm^tixu^mm^ 
mthm&^^tmti^bth z t tt-^ s . 
[ 0 5 2 1 3 J-it. m^(ommizxr>x. **Bfl<^w 

«MtSr^L/S*«. *SISfi0lJ^^«V^t(4, ±i: LT 1 Oil 

m^z-^^^x(r>m^mx'h^tz, l*>l^*^'^>. leii^Tt 
list's 7 Hontsr 1 oiiLLmmzUzmm-^ji^^^ 
7 H 0 0 0 0) im^^fzfsimmm 

ttzimmm±. ttzimmmn^^'^oi^-^x' 

h^Xh. — :>(OiEli t' 7 h 12 3 €UU:Ottf8^ieilit 

ii^m'smmiz^mi:mm't ^zb^itotx- 

[0 52 2 3 ^^c. ^fiienicfcH^-ct. ^m^io&L 
±(r>mmim^<mmii'^mx'hi. 
[05233 immm: mcomm^mii. mm 

[0524 3 02 0(i. WjcolBIIS^^S (OT. 
SPMi:ll&8;-f&. ) &ffl*5i^^t'S*W^:T-:^'Aa5 

nm5/f^mbixm^^hnx\^?>. 

[052 53 z<of—^Xlh:h1}^lzi5^^Xii. 'i'm 
^B(cpu) 9nz)HihTro^-i^Byrn^^ 

7X>9 2;^'SPM9 3*><ir-^'i0aj:']$'fif a^ic 
(4. ='f-r7>'i;<^ U 9 4lcJ^rL.tg?i^tllUS:ffi.\ r 
7 VAj'f^ D 9 4±(Z^V^t # S PM 9 3 
*»4>*e«=5rT- Sr'Jr 7 a;< * 9 4 ±lcS!;^iaj L 

(05 26 3 4'^asi9it2tj(tsr7-ij^- 

- 3 y r o ;/ 7 9 2 tf> S P M 9 3 (C W L T T - :^ 
<^A:*J^fif^*&tC{4, df.^»/j/A>*U9 4(:WUT 
T-:5'<7)§§a^S:^7V\ =3fA'7>'a^^';9 4*^-IF 

-9 t # ('^ -r 7 V ^ 'J 9 4 ±(Cff ^Tt ^ < 
^ro/cT- 5r S P M 9 3 iaO. 
[ 0 5 2 7 3 S PM9 3{4M?iJiE«*«IlieT'S)«.n:«>. 

7 -> A> ^ U 9 4 tC^LTM^iJ^aaA^lgT'J) 0 , 

(05283 i^tC. =^r^7>'A^*U9 4S-A'7 7T 
K A7 7T2. A7 7r 3 • • • Oj: ^ PM 9 3 
cOM^mzSitX-^WlL. S PM 9 3«#'^7 h'*><i<7) 
tiJ:>] mmz^J N' 7 7 r i:ai:^ , l> S v ^{4«.a' 7 7 r 
T-:?S-SPM93 co^&'v. 7 K X'm^izmitl J: ^ Iw 

twJt'^T. m/}Hzmm^j:T^-tXi}^mb^j:h. 
[05293 
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[0530] Lfc*^'-?-: - m^mifit'^iz'mt $n 

[0 5 3 1 ] ^f.:, mz. fo^^Cfci-^Tfi, ^'y ¥ 

mi] mmco-mm^Tjktmmmmx'hh, 
I. 

m4] sMMm^m3E.^mmm^(o-m^:7rst^ 
^mx'hh., 

ime] scMmmm^^mco-9ii:7rstmmx% 
I. 

mi ] mmcomm^Tf^tmmmmx'hh. 
^i^jumx'hh. 



■rmmmmx'hi. 

mil] mrnimsst-th^mmi^c^iiEm 
m^^tmmx'hh. 

mi 2] mmmmmtthmmw(omm^ 
mmmmmx'hh, 

mi 3] ')'y^&mi:tthi&ntmff)~mt:^-m 

mmmx'hi, 

mi 4] SMMM±izXi>mitt''yh^-^'^-ycr)m® 

miiLmx'mm%iim:m(om^:m:mizijk-rmx'h 
miiLm'mmn.iim-^(om.i:mimz7f:'tmxh 

!>. 

[016] SMMm.X'^m^^tltZ--<$:7iSSBt''y 
[117] SMMn^X^m±^tltzZ<!f:Mmt''y 

hJ-^if-ycomrnmnLmimmmx'hi . 

mi 8] s^-<7y^m.^'y Yi:m^'^t:^^<omm^ 

m^vi^^^&m^myjkt^mx'hh, 

[019] MNOS (Metal Nitride Oxide^ti^f*:) 

(Osmmco-miTTstmmmmx'h h . 
imcomm] 

HR iBI|i'\7h\ HP S^'^-xH, 10 le^M 

2 1 $fm&s 22/}y^uj<-. 3 2 tmm 
m. 3 5 jv\^7.-^m.m. 3 8 ^i^^wtu-f 



[01] 



[02] 



(b) 
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[03] 



[il4] 




RSMMII 



55 



43 



,5B 45A 



h6" 

\ 22 HP 



10-v£ 



30 



7 



Do 



-07 



[061 



147 



F2«o 




[SI 0] 




IO2B 



4^1 1 l«(Si) 
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■wl65 I0?B 
INK 

^1 7S ION 

1 1 S«(5 i ) 
--12 TB8WS 
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